WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa] Patent Classification 6 : 
C07D 403/04, A61K 31/50 



Al 



(11) International Publication Number: WO 97/01551 

(43) International Publication Date: 16 January 1997 (16.01.97) 



(21) International Application Number: PCT/JP96/01747 

(22) International Filing Date: 24 June 1996 (24.06.96) 



(30) Priority Data: 
9512964.9 
PN8010 



26 June 1995 (26.06.95) GB 
12 February 1996 (12.02.96) AU 



(71) Applicant (for all designated States except US)i FUJISAWA 

PHARMACEUTICAL CO., LTD. [JP/JPJ; 4-7, Doshomachi 
3-chome, Chuo-ku, Osaka-shi, Osaka 541 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only)'. AKAHANE, Atsushi 
:[JP/JPJ; 5-1-29, Fushimidai, Inagawa-cho, Kawabe-gun, 
V HyogO 666-02 (JP). KURODA; Satoru [JP/JP]; 3-6-21-207, 
N Kotobuki-cho, Takatsiiki-shi, Osaka 569 (JP). ITANI, KD- 
romichi [JP/JP]; 3-34-7, Shirogane, Inagawa-cho, Kawabe- 
gun, Hyogo 666-02 (JP). 

(74) Agent: TAKASHIMA, Hajime; Yuki Building, 3-9, Hira- 
nomachi 3-chome, Chuo-ku, Osaka-shi, Osaka 541 (JP). 



(81) Designated States: JP, US, European patent (AT, BE, CH, DE, 
DK, ES, FI, FR, GB, GR, IB, IT, LU* MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: PYRAZOLE COMPOUNDS AND PHARMACEUTICAL COMPOSITIONS 
(57) Abstract 

A pyrazole compound of formula (I), wherein K\ and R 3 are the same 
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pyrazole compound (I) and a salt thereof of the present invention are adenosine 
antagonists and are useful for the prevention and/or the treatment of ischemic 
heart diseases (e.g. angina, etc.), peripheral vascular diseases (e.g. claudication, 
etc.), cerebral ischemia, migraine, diabetes, depression, Parkinson's disease, and 
the like. ' +v 
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DESCRIPTION < 
Pyrazole compounds and pharmaceutlca*!' compositions. ^ 
-o ' Technit^il Field - - ^ f v , :• '.---i • ; : 

The present invention relates to a nov0l pyrazole compound and a ; 
salt thereof* More particularly, it relates to a hovel pyrazole 
compound and a salt thereof, which are adenosine antagonists and are 
useful for the prevention and/or the treatment of ischemic heart 
diseases (e.g. angina, etc), peripheral vascular diseases (e.g. 
claudication, etc), cerebral i schemi a , migraine , fliabetes, 
depression, Parkinson's disease, or the like; to a process for the 
preparation of said pyrazole compound or a salt thereof; to a 
pharmaceutical composition comprising the same; and to a method for 
using the same therapeutically in a human being or an animal for the 
prevention and/or the treatment of the aforesaid diseases. 

Disclosure of the Invention 
One object of the present invention is to provide a novel 
pyrazole compound and a salt thereof, which are useful as adenosine 
antagonists. 

Another object of the present invention is to provide a process 
for the preparation of said pyrazole compound and a salt thereof. 

A further object of the present invention is to provide 
pharmaceutical composition containing, as an active ingredient, said 
pyrazole compound or a salt thereof . 

A still further object of the present invention is to provide use 
of said pyrazole compound or a salt thereof as a medicament such as 
an adenosine antagonist useful for the prevention and/or the 
treatment of the aforesaid diseases; to provide a method for using the 
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same therapeutically in a human being or an animal for the prevention 
and/or the treatment of the aforesaid diseases. 

The novel pyrazole compound of the present invention can be shown 
by the following formula (I) : 




I 



R 2 , 

wherein R 1 and R 3 are the same or different and each is independently 
hydrogen, lower alkyl, ar( lower) alkyl, heterocyclic group, or aryl 
which may have one or more suitable substituent(s), 

R 2 is hydrogen, lower alkyl, or ar( lower) alkyl which may have 
one or more suitable substituent (s) , and 
R 4 is hydrogen or lower alkyl. 
The object compound (I) or a salt thereof can be prepared 
according to the following schemes. 
Process 1 
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wherein R 1 , R 2 , R 3 and R 4 are each as defined above, 
R 2 ' is ar(lower)alkyl, 
R 4a is lower alkyl, and 
X is a leaving group . 
The reactions of the aforesaid Processes 1 to 3 can be carried 
out according to the methods disclosed in Examples in the present 
specification or the conventional manners in this field of the art. 

Some of the compounds of the formula (II) are novel, and they can 
be prepared according to the methods disclosed in Preparations in the 
present specification or in a manner similar to them. 

It is to be noted that the object compound (I) may include the 
geometrical isomer(s) due to the double bond(s) and/or the stereo 
isomer (s) due to the asymmetric carbon atom(s). In this regard, one 
isomer can be converted to another in a manner conventional in this 
field of the art. 

Suitable salts of the object compound (I) are pharmaceutical ly 
acceptable ones and include a metal salt such as an alkali metal salt 
(e.g. sodium salt, potassium salt, etc) and an alkaline earth metal 
salt (e.g. calcium salt, magnesium salt, etc), an ammonium salt, an 
organic base salt (e.g. trimethylamine salt, triethylamine salt, 
pyridine salt, picoline salt, dicyclohexylaraine salt, N,N f - 
dibenzylethylenediamine salt, etc), an organic acid salt (e.g. 
acetate, trif luoroacetate, maleate, tartrate, fumarate, 
methanesulfonate, benzenesulfonate, formate, toluenesulfonate, etc), 
an inorganic acid salt (e.g. hydrochloride, hydrobromide, hydroiodide, 
sulfate, phosphate, etc), a salt with an amino acid (e.g. arginine, 
aspartic acid, glutamic acid, etc), and the like. 
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: Suitable examples and illustrations of the various defi alt ions 
used in the above and following descriptions of the present 
specification,- which ^are ?encomjpassecP within the ;«cbpe of the present 
invent ion(,;^re explained :in detail asy follows; ; ^ '0 . ; ^r>r 

The -?term -'f'liGwelr^S^ carbon atom(s) unless 

otherwise; vindicated;; c.-'^ri? : \ ■ / ■•: ■ yvy, v^yn.:-y 

Suitable " loweb al kyl^ may i nc tude: straight: - or ; branched ones< such 
as methyl ,uethyl propyl i'.lsopropyl ,Ubutylv lisbbutyl;: rt-butyli W: i--J,:>:\ 
pentyl , hexylxor the clikiei in wh i chl the pref er re&; one£ may be:?(Ci~Gs ) - 
alkyl and, the more preferred one ? (nay be methyls ? ethyls t isobutyl ©r 
pentyl. . ; >■ : ; ~^<:_ , o'\ - 

Sui table "aryl" may i ncl ude phenyl , naphthyl>i inderiyl, an thry 1 
and the Hice,i in which .the preferred one -may toe t(C$-jCi o^aryloand^the ^ 
more preferred; one' may^be phenyl.,;^ > ; i -p^*e^iti^>& \qp*^ 

This u aryl n may ^ have one prjmbre. {preferably* Mto$ 3) / stfiiablevi w 
subst i tuent ( s ) selected from the, group consist ing; of - halogen- (e-g. 
f luoro, chlorov bromo,i iodo), 1 ower alkyl as men t i onedf above; lower > 
alkoxy (e*g. methoxy, ethoxy, propoxyi ; butoxy, t -butoxy, I pentyloxy, 
hexyloxy, tetc) , \: hydroxy^ lower? alkyl -s i 1 y 1 oxyj ( e . g t r i methyl s i ly 1 oxy , 
t"butyldimethylsilyloxy, etc) , phenyl (4 o\^er) alkoxy |eig^ ; e 
phenylmetfcoxy, phenyl ethoxy, phenyl propoxy, phenyl butoxy, 
phenyl pentyl oxy , phenylhexy 1 oxy , etcK, phenyl which may have 
halo( lower) alkyl (e.g. trifluorbmethyl phenyl , etc), and the like. 

Suitable M ar( lower )alkyl n may include phenyl (lower) alkyl (e;g> 
benzyl, phenethyl, ?benzhydryl , trityl, 2-phenyl propyl , 3,4- 
di phenyl butyl, 2-phenyl pentyl, 6-phenylhexyl, etc), and the like. 

This u ar (lower )alkyl n may shave one or more (preferably 1 to* 3). 
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suitable substituent(s) such as lower alkoxy as mentioned above, and 
the like. 

Suitable "heterocyclic group" may include saturated or 
unsaturated, monocyclic or polycyclic heterocyclic group such as 

unsaturated 3 to 8-membered (more preferably 5 to 7-membered) 
heteromonocyclic group containing 1 to 4 nitrogen atom (s), for 
example, azepinyl (e.g. lH-azepinyl, etc); pyrrolyl, pyrrol inyl, 
imidazolyl, pyrazolyl, pyridyl and its N-oxide, dihydropyridyl, 
pyrimidinyl, pyrazinyl , pyridazinyl , triazolyl (e.gi 4H-1.2.4- 
t r i azoly 1 , 1H-1 , 2 , 3-t r i azoly 1 , 2H-l,2,3-triazolyl, etc), tetrazolyl 
(e.g. 1H- tetrazolyl , 2H- tetrazolyl , etc), etc; 

saturated 3 to 8-membered (more preferably 5 to 7-membered) 
heteromonocyclic group containing 1 to 4 nitrogen atora(s), for 
example, perhydroazepinyl (e.g. perhydro-lH-azepinyl , etc), 
pyrrolidinyl, imidazoiidinyl, piperidyl, piperazinyl, etc;: 

unsaturated condensed heterocyclic group containing 1 to 4 
nitrogen atom(s), for example, indolyl, isoindolyl, indolizinyl, 
benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl , 
quinoxalinyl, imidazopyridyl [e.g. imidazo[4,5-c]pyridyl, etc], 
tetrahydroimidazopyridyl [e.g. 4,5,6,7-tetrahydro[4,5-c]pyridyl, 
etc] , etc; 

saturated condensed heterocyclic group containing 1 to 4 nitrogen 
atom(s), for example, 7-azabicyclo[2.2.1]heptyl, 3-azabicyclo[3.2.2] 
nonanyl, etc; 

unsaturated 3 to 8-membered (more preferably 5 or 6-membered) 
hetertmionocyclic group containing 1 or 2 oxygen atora(s) and 1 to 3 
nitrogen atom(s), for example, oxazolyl, isoxazolyl, oxadiazolyl (e.g. 
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1,2,4-oxadiazolyr, i/3,4-oxadiazolyl , 1, 2,5-6x3(11320171 etc), etc; 

saturated 3 to 8-membered (more preferably 5 or 6-membered) > 
heteromonocyci ic group containing 1 or 2 oxygen at om ( s ) and 1- to 3 
nitrogen aftbi^ sydnonyl , etc;' i 

unsaturated condensed heterocycMc group containing 1 or: 2 oxygen 
atom(s) and T to } 3 nl1^og6h^at6m(s) , -for example, berizoxazolyl , 
benzoxaaiazolyl^ ^tc; ; ^ ^ ^ s . ^ fc.^- •; ^ ,* * -i 

unsaturated 3 tot 8-merabered (more preferably 5 or 6-membered) ; 
he t er omoriefeyc Pic grdtip^cbntaining 1 K ot 12 sul f uivoatom(si : and 1 ; to 3 
nitrogen atom(s), for example, thiazolyl/ isothiazolyl^ thiadiazolyK- v 
(elgv lv2^ >j;3,4rtKiadiazblyl , 

l;2V5^tWadiazblyl;^etc)> dihydrothiazinylv etc; : f^^^^^ :r-v; 

' saturated 3 to 8-membered (more preferably .";5y or>6-merabered^ : ? 
heteromonocyci i c group contain! hg T' or 2 siil fur^atomts) and: lo to; 3 c 
nitrogetf atom(s) , for ^m^^ ^ul : h 5 r 

unsaturated cohdenseci heterocyclic groups con fcai hi ng;/l dri 2k sulfur 
atom(s) and 1 to 3 nitrogen atom(s), for example, benzothiazolyl , IV 
berizothiadiazolyl* etc; 1 • , v .? • v ...:> y; : , 

unsaturate* 3 to 8-membered (more ;preferably4 5: or. 6-membered) 
heteromonocyci ic group containing an oxygen atom^vf pr^ example, furyl, 
' etc; : - : : . v.-- •'- . 

unsaturated 3 to 8-membered (more preferably 5 or 6-merabered) v 
heteromonocyci ic group containing an o^gen atom and 1 or 2 sulfur 
atom(s), for example, dihydrooxathiinyl, etc; 

unsaturated condensed heterocyclic group containing 1 or 2 sulfur 
atom is )v for example, benzothienyl, benzodithiinyl, etc; 

unsaturated condensed heterocyclic group containing an oxygen* 
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atom and 1 or 2 sulfur atom(s), for example benzoxathiinyl , etc; or 
the like. 

In said "heterocyclic group", the preferred one may. be 
unsaturated 3 to 8-raembered heteromonocyclic group containing an 
oxygen atom, and the more preferred one may be furyl . 

Suitable "a leaving group" may include halogen as mentioned 
above, acyloxy such as sulfonyloxy (e.g. mesyloxy, tosyloxy, etc), 
and the like. 

In the pyrazole compound (I) as explained above, the preferred : 
one may be the compounded) wherein 

R » and R 3 are the same or different and each is independently 
hydrogen; lower alkyl; phenyl (lower) alkyl; unsaturated 3 to 8-membered 
heteromonocyclic: group containing an oxygen atom; or phenyl, which may 
have 1 to 3 suitable substituent (s) selected from the group 
consisting of halogen, lower alkyl, lower, alkoxy, hydroxy, lower 
alkyl-silyloxy, phenyl (lower)alkoxy, and phenyl which may have 

halo( lower Valkyl; 

R* is hydrogen, lower alkyl, or phenyl (lower )alkyl which may 

have lower alkoxy, and 

R« is hydrogen or lower alkyl. 
The more preferred one may be the compound which is shown by the 

formula (!'): 
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(I 1 ) 



-3 " 



wherein R 1 , R 2 , R 3 and R 4 are each as defined for the above-mentioned 
./preferred .-compound (I). 

: The still more preferred one may be the compound (I* ) wherein 

R 1 ' and R 3 are the same or different and each is independently 
phenyl which may have 1 to 3 suitable substituent (s) selected from the 
group consisting of halogen, lower alkyl and lower alkoxy, and 

R 2 and R 4 are the same or different and each is independently 
hydrogen or lower alkyl. 

The most preferred one may be the compound (I v ) wherein 

R A and R 3 are the same or different dnd each is independently 
phenyl which may have 1 to 3 suitable substituent (s) selected from the 
group consisting of halogen, lower alkyl and lower alkoxy, and 

R 2 and R 4 are each hydrogen. 
The pharmacological test data of the representative test compound 
is shown in the following in order to show the utility of the 
pyrazole compound (I). 

[I] Test Method 

A radioligand binding assay at the cloned human A*, adenosine 
receptor was carried out with 3 H-CGS 21B80 (commercially available). 

[II] Test Compound 

9 
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3,5-Diphenyl-l-methyl-4-(3-oxo-2,3-dihydropyridazin-6-yl)pyrazole 

[III] Test Result 

the inhibition {%) was more than 80% at the dose of 1.0 x 10" 6 (M). 
The pyrazole compound (I) and a salt thereof of this invention 
are useful as adenosine antagonists and for the prevention and/or the 
treatment of ischemic heart diseases (e.g. angina, etc), peripheral 
vascular diseases (e.g. claudication, etc), cerebral ischemia, 
migraine, diabetes, depression, Parkinson's disease, and the like. 

The pharmaceutical composition of this invention can be used in 
the form of a pharmaceutical preparation, for example, in a solid, 
semisolid or liquid form, which contains the pyrazole compound (I) or 
a pharmaceutical ly acceptable salt thereof as an active ingredient in 
admixture with an organic or inorganic carrier or excipient suitable 
for rectal, pulmonary (nasal Or buccal inhalation), nasal, ocular, 
external (topical), oral or parenteral (including subcutaneous, 
intravenous and intramuscular) administration or insufflation. The 
active ingredient may be compounded, for example, with the usual non- 
toxic, pharmaceutical ly acceptable carriers for tablets, pellets, 
troches, capsules, suppositories, creams, ointments, aerosols, 
powders for insufflation, solutions, emulsions, suspensions, and any 
other form suitable for use. Where necessary, any number of 
auxiliary agents, stabilizing agents, thickening agents, coloring 
agents and perfumes may be additionally used. The pyrazole compound 
(I) or a pharmaceutical ly acceptable salt thereof is included in the 
pharmaceutical composition in an amount sufficient to produce the 
desired aforesaid pharmaceutical effect upon the process or condition 
of diseases. 

l o 
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The composition is preferably applied to a human being or an 
animal by intravenous, intramuscular, pulmonary,, or oral 
administration, or insufflation. While ? the therapeutically effective 
amount of the pyrazole compound (I) varies depending on the age and 
condition of each individual patient to be . treated, in the ;case of 
intravenous administration, a daily dose ;af 0.01 - 100 mg of the 
pyrazole compound (I) per kg iweight of aliumari being: or an animal, in 
the case of intramuscular administration, a daily dose 'of :;0.1 - 100 
mg of the pyrazole compound (I) per kg weight of a human being or an 
animal, in case of oralYadmnistrationw^aidaily>doserof *0*5 - 100 mg 
of the pyrazole compound? ( I ) per kg) wel gh t of a human being or an 
animal; is generally given 1 for the prevention and/or treatment of the 
aforesaid diseases. b. e/..,; i • x 

The following Preparations and Examples are glvert* d or the purpose 
of 4 11 list raiting the present; invention more details ■: ; j ; ■ 

Preparation? - - «/ :;• . ■ u:;;. ' '■'•?-':. c.,-- »rvj-v; : • /^v.-v 

- A- mixture of 3, 5-di phenyl ^-1 -methylpyrazole; (9. 15 g), sulfuric 
acid (0/1 nil) and acetic anhydride (24> ml) was heated ; wi th stirring 
*at )160?C for 10 hours. The mixture was poured* into? wateiv. The 
mixture ttm&i made r basic with aqueous, sodium hydroxide, andr extracted 
with dichloromethane. The separated dichlorpmethane ]layer was 
evaporated in vacuo. The residue was chromatograpl\ed on silica gel 
(200 mg) using dichloromethane. The desired fractions were collected 
and evaporated in vacuo. The residue was recrystal 1 izedi from a 
mixture of ethyl acetate and^n-hexane to: give 4-acetyl -3, 5-di phenyl -1- 
methylpyrazole (8.76 g). 
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mp : 126-127'C 

IR (Nujol) : 1660, 1595cm" 1 

NMR (DMS0-d 6 , 5) : 1.88 (3H, s), 3.67 (3H, s), 

7.39-7.60 (10H, m) 
Analysis Calcd. for CisHieNiO : 

C 78.24, H 5.84, N 10.41 
Found : C 78.70, H 6.03, N 10.06 
(+)-APCI/MS : 277 (M + +1) 
Preparation 2 

To a suspension of aluminum chloride (0.27 g) in dry 
dichloromethane (5 ml) was added dropwise acetyl chloride (0.14 ml) at 
5-10'C. 5-(Furan-2-yl)-3-phenylpyrazole (0.21 g) was added to the 
mixture at the same temperature and then the mixture was stirred for 
2 hours. The mixture was evaporated in vacuo. The residue was 
partitioned between ethyl acetate and water. The separated organic 
layer was washed with water and saturated aqueous sodium bicarbonate, 
and evaporated in vacuo. The residue was chromatographed on silica 
gel (20 ml) using a mixture of ethyl acetate and n-hexane (1:2). The 
desired fractions were collected and evaporated in vacuo, the residue 
was recrystallized from a mixture of ethyl acetate and n-hexane to 
give 4-acetyl-5-(furan-2-yl)-3-phenylpyrazole (0.11 g). 

mp : 191-192°C 

IR (Nujol) : 3180, 1650, 1530 cm" 1 

NMR (DMSO-de , 6) : 2.46 (3H, s), 7.00 (1H, dd, J=3.6, H.2Hz), 
7.19 (1H, d, J=9.3Hz), 7.38-7.58 (4H, m), 7.82-8.00 (2H, m), 
13.70 (1H, s) 
Analysis Calcd. for CisHi2N 2 0 2 «l/10H 2 0 : 
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. ; C 70v99; H 4:84-, N 11.04 

Found : C70.88>>cH -4.-69, N 11.05 ; ; n: ' ; ■ v; - - 
(+)-APCI/MS : 253 + !) : . .. :. •- r 'K; : ^.;-?:^ov ^ . 
s,,, a. .The following, compounds ? (Preparations 3?.and->4)-:4^€i'i;obtained'J'n'~.a; 
manner .similar i to that:- of Preparation l.r ? i ;•••;••'}<? . ? 
Preparation 3 -,; ; v ;:;vf; • • ••-?v=.-,i v \c-j- oo.«"p.s : =.- ■• P< ~- . 

v >:4- Acetyl -1 -benzyl -3 ,*5-d i phenyl py r azol e : srs/* n ti q ; 

smp : : 91-93"C : .(AcOEt? : jn^hexane) : s ' >i ti> \v; \v' ".or^ rii r-.. 
IR (Nujol) : 1660? i^Stem" 1 > <]?; • . r .- y,\ >-£\&><:r<£vyt 
i-m NMR (DMSO-d^,' 5 ) ili88 (3H, s.h 5. 19 (2H^ s) , i 
c, *• » 6 : 98-7 ; 03; (2H, m) > n ?7 v25-7 . 34 <3H, m) , ; 7 . 39€7 ; 61 C10H,' m) 'V. 
--Analysis Calcd. for ;C 2 4H*oNj0.1/4H 8 0 : c • k^t-.^'r-wT. - - 
V.. J. c. ,G 80;76; H/5.78; N 7.85 ,v >r.^ru» -A 

rr ' :. Found :/G >80:84; H 1 5.87 -rN . 7.92 .K ; ';iiif: . 

.. (♦)-APCI/MS : 35,3 :(M^it 1) «: \ -y'- vn^;-t^ -fj'tv' ■ £ 

Preparation 4 ^ 

4-Acetyl-3,,5^diphenyl^l-(phehethyl^pyrazole ; '%/ : '■- 
mp : 100-101"C5>(AcbEt-5Rn7hexane) : , ,v~ -'<&.>'::.,' 

IR (Nujol) : 1660 cm?* ; ? - • rf' ^ ' 

NMR (CDCla, 5) : 1.88 (3H, s), 3.13 (2H, t, J=7;3Hz), 

4.14 <2H, t, J=7;3Hz)v 6:88-7.00 X4H,;in), 7.18-7.25 ;(3H, m), 
7 . 34-7. 48 (6H, m) , 7, 65-7 . 70 ( 2h\ m) 
Analysis Calcd. for CjsHsjNaO-lAHjO : 

C 80.95, H 6.11, N 7.55 \ 
Found : C 81.06, H 5.89, N 7.60 ; 
(+)-APCI/MS : 367: (M + +1) 
Preparation 5 

i 3 
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A solution of lM-lithium bis(trimethyrsilyl)amide in 
tetrahydrofuran (213 ml) was added dropwise to a solution of 3 1 - 
methoxyacetophenone (27.8 ml) in dry tetrahydrofuran (100 ml) at below 
15 °C under nitrogen atmosphere. After stirring for 0,5 hour at room 
temperature, ethyl benzoate was added to the mixture. The mixture 
was refluxed for 8 hours and evaporated in vacuo. The residue was 
suspended in n-hexane and then; the resulting solid was collected by 
filtration to give lithium enolate of l-(3-methoxyphenyl)-'3-phenyl- 
1,3-propanedione (34.6 g). A mixture of the-lithium salt thus 
obtained (34. G g) f hydrazine monohydr ate (22; 8 g) and ethanol (17 ml) 
was refluxed for 2 hours and partitioned between ethyl acetate and 
water. The separated organic layer was washeid with water and brine, 
dried over magnesium sulfate, and evaporated in vacuo. The residue 
was recrystallized from a mixture of ethyl acetate and n-hexane to 
give 3-(3-methdxyphenyl)-5-phenylpyrazole (18.2 g). 

mp : 148-150°C 

IR (Nujol) : 3160, 3120, 1620, 1580 cur 1 

NMR (DMS0-de, 8) : 3.83 (3H, s), 6,80-7.0 (1H, m), 

7.21 (1H, s), 7.25-7.40 (6H, m), 7.75-8.0 (2H^ m), 
13.35 (1H, s) 
Analysis Calcd. for Ci 6 Hi4N 2 0-l/10H 2 0 : 

C 76.23, H 5.68, N 11.11 
Found : C 76.26, H 5.55, N 10.91 
(+)-APCI/MS : 251 (M* + 1) 
Preparation 6 

Bromine (3.7 ml) was added dropwise to a mixture of 3-(3- 
methoxyphenyl)-5-phenylpyrazole (17.87 g), sodium acetate (6.45 g) and 
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acetic acid (180 ml 3 with stirring at room temperature. - After 
stirring for 15 hours, the mixture was pobred into water . The 
resulting solid was collected by: filtration and dissolved in ethyl 
acetate. The ethyl acetate solution was washed with -saturated aqueous 
sodium bicarbonate solution, d r i ed over anhydr ou s ; magnes i iim ' : s u 1 f a t e , 
and evaporated in vacuo to give 4-bromo^3-(3-methoxyphenyl)-5- % 
.phenyl pyrazple (24 g) as an; oil. : : ,o ; ? \ • • . s 

\ r iIRi (Film) : ^{JO^cnr 1 ^ ;«.;. \ * : . ■ ^wioVrtf -*?, : :- .;■ 
•^)NMR (CDQUv. <S ) : 3,^1 i(3H r vsk 6.84-6^91 1(111, -m)i ■ * u , 
: M ; 7j:20--^T<ijBH, mh, 7.37-T/.74 (2H^rm): > t ^x^ ^ : 

tvThe [following compounds (Preparations ;Trand 8) were obtained, in a 
manner similar to that of Preparation 6. ;-.;t \ : . 

Preparation -7 ; v ..v»:V 0 ,• ^rk^v zc* ^ob-i.; 

if- 1 t4-Br,omo-3^(3-methyl phenyl ) -5- pheny 1 py r azo 1 e; v > L 4 ?;;- a; - 

. • -.:>j^rajp...: 1ft41hl5Q.*D : {AeOBfe : n-hexane) ; ; v iv ? ; i , v r 

IR (Nujol) : 3200* 1600^ 1580, 1550 cmM; v ; ; ■ ,\ r 
NMR (DMSO-ds, 8 ) : 2^39 (3H, s), 7.20-7.87 C9R, im), ^ 

13.70 (1H, s) T ^ i 

Analysis Calcd. for Ci «Hi 3 BrN 2 • 1/2H 2 0 ) : - \ 
.. • •. C 61.01, H 4.22, N 8.89* 

Found : C 60.68, H 3.98, N 8.93 
(+)-APCI/MS : 313 (M + H)+, 315 (M ♦ H) + 
Preparation 8 

4-Bromo-3- ( 3-ch 1 or opheny 1 ) -5-pheny 1 py razol e 
mp : 153-154°C (AcOEt : n-hexane) 
IR (Nujol) : 3200, 1600, 1570 cm- 1 
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NMR (CDCI3, 6) : 5.25-7.45 (5H, m), 7.61-7.70 (4H, m) 
Analysis Calcd. for CisHioBrClNj : 

C 54.00, H 3.02, N 8.40 
Found : C 53.64, H 2.84, N 8.34 
, (•O-APCI/MS : 333 (M + H)*, 335 (M + H) + , 336 (M + H) + 
Preparation 9 

To a solution of 4-bromo-3-(3-methoxyphenyl)-5-phenylpyrazole (24 
g) in dry N,N-dimethylformamide (240 ml) was added 60% sodium hydride 
(3.06 g) under ice-cooling and nitrogen atmosphere. After stirring 
for 0.5 hour under the same conditions, trityl chloride (20.3 g) was 
added to the mixture. The reaction mixture was stirred for 15 hours 
at room temperature and poured into water. The resulting solid was 
collected by filtration and dissolved in ethyl acetate. The ethyl 
acetate solution was washed with brine, dried over anhydrous sodium 
sulfate, and evaporated in vacuo. The residue was recrystallized from 
a mixture of ethyl acetate and n-hexane to give a mixture of 4-bromo- 
3-(3-methoxyphenyl)-5-phenyl-l-tritylpyrazole and 4-brorao-5-(3- 
methoxyphenyl)-3-phenyl-l-tritylpyrazole (30.2 g). 

mp : 91-95'C 

IR (Nujol) : 1670, 1600cm" 1 

NMR (DMSO-de, 6) : 3.34, 3.44 (3H, each s), 6.07-6.11 (1H, m), 

6.50-6.54 (1H, m), 6.64-7.49 (21H, m), 7.85-7.88 (1H, m) 
Analysis Calcd. for C3 5 H2 7BrN 2 0-l/2H20 : 

C 72.42, H 4.86, N 4.83 
Found : C 72.09, H 4.92, N 4.83 
FAB/MS : 571 (M + H)\ 572 (M + H)* 

The following compounds (Preparations 10 and 11) were obtained in 
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a manner similar to that of Preparation 9. ? 
Preparation 10 v.\ x'r -a •«.•<•'•' ; ^^n-^i • ■■ --^y- ■ <•■».' 

: A -mixture of ^-brorao-S-Ca^methylphenyl^S-phenylrl^tritylpyrazole 
and .;/4-bromo^5* ! (3-m;ethyl : ph%hyl ):-3-phenyl^l-tritylpyrazole . 
?' ; timp ;: 138Kl41?e ' (AeOEt : sn^hexane) : ; - ; .....rV ' ^ ; ; 
IR (Nujol ) : 1660, 1590 cm" 1 i , i t -.: 

■ * srtT NMR (CDGli, : 2.i00,, 2i04^-2.»38, 2.43 :X3H, each «), ..• .-; : > 

6.14^6.97: (3Hv im),i ; 7;©0^7J60 }(19H, m)., 7.78-7 „82Li(lH t m), 
' -SHiy's* ^3v7. 98-8.03 tlHym^V'i^;^ .; / - ....f--:- J .v. r~"<x- s - = 
'<ii i -Analysis Calcd; : fdrJiC3 5H 2 ifBrN;2 •'I/2H2O tfti? , \^vr. "."'-uj _.^;-v?--,-.fs- 

«Ma3 : ;-V (if?-;;.- _.;sr. .. ; C 74^47^* 5. 00* N :4.:86 : v.v.'.U: -<? :.•■» 
. Found -: C -74. 3#, r H 4. 92, N 5.14 . >>>• r.-v / . 

(+) -FAB/MS :J 555 * cH) + H 557 (M^+ H)* .'.h ■'• ' 

Preparation 11 ^Vyr-, 74- < ■y~Z--vy,b •$• ... -ife- 

A mixture of 4-bromo-3-(3-chlorophenyl)-5-phenyi--l-trictylpyrazole 
and ^ 4-broino-5-(3-chloroph(Bnyl)-3-phenyl-l-tritylpyr^61eO i ■ 0- 
mp : 148-150°C (AcOEt n-hexane) > : r 

IR (Nu jot) : 1595^^1580 cm- 1 - . Sz\ •/•■■■ ► '• ^v'^^Jr-.^:. 

NMR' (C3X;K,i 5 )i: .6t50^.*5(S : (22ir;.i»)/-9.854a.4*-(^i'-«) 
Analysis Calcd. for C^h^BrClNa ^ ': . ;>.•:.>•'£•...• 
;. ; ■>:■:,:> } ' •,-•.-.«•• «*J t C^OiSl; *4.20; N 4i 86 : . 

Found : C 70.59?; ft 4.40, N 4.58 1 
(+)-FAB/MS : 575 (M + H)*. 577 (M + H) + 
Preparation 12 

A solution of 1.7M-butyl lithium in hexane (37 ml) was added 
dropwise to a solution of 4-br0mo-3-(3Tmethoxyphenyl )-57-phenyl-l- 
tritylpyrazole and 4-bromo-5-(3-methoxyphenyl )-3-phenyl-l- 
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tritylpyrazole (30 g) in dry tetrahydrofuran (300 ml) at below -60'C 
under nitrogen atmosphere. After stirring for 0.3 hour under the same 
conditions, the mixture was added dropwise to a solution of acetic 
anhydride (50 ml) in dry tetrahydrofuran (100 ml) at below -60°C under 
nitrogen atmosphere. The mixture was warmed up to room temperature 
and stirred for 1 hour. 12N-Hydrochloric acid (25 ml) was added to 
the mixture, and the resulting mixture was refluxed for 2 hours. The 
reaction mixture was made basic with 28%-ammoniura hydroxide and 
extracted with ethyl acetate. The separated organic layer was washed 
with brine, dried over anhydrous magnesium sulfate, and evaporated in 
vacuo. The residue was chromatographed on silica gel (500 ml) using 
a mixture of ethyl acetate and n-hexane (1:4) as an eluent to give an 
oil U0.26 g), which was recrystallized from a mixture of ethyl 
acetate and n-hexane to give 4-acetyl-3-(3-methoxyphenyl)-5- 
phenylpyrazole (7.8 g) . '>■-■ 
mp : 130-132'C 

IR (Nujol) : 3300, 1675, 1610, 1580 cm- 1 

NMR (DMS0-d 6 , 6) - 2.06 (3H, s), 3.81 (3H, s), 

6.95-7.20 (3H, m), 7.30-7.60 (6H, m), 13.61 (1H, s) 
(+)-APCI/MS : 293 (M + H)* 

The following compounds (Preparations 13 and 14) were obtained in 

a manner similar to that of Preparation 12. 

Preparation 13 

4-Acetyl -3- (3-methyl phenyl ) -5-phenyl pyrazole 

IR (Nujol) : 1620, 1590, 1570, 1540 cm" 1 

NMR (CDCU, 5) : 2.10 (3H, s), 2.36 (3H, s), 7.22-7.44 (7H, ra), 
7.50-7.58 (2H, m) 
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..(•+)' -APCI/MS : 277 (M'+'H)* 
Preparation 14 ' 

4-Acetyl-3-(3-chlorophenyl)-5-phenylpyfazole 
mp : 125-127°C (AcOEt : n-hexane) 3; ' 

IR (Nujol) : 3170, 1630, 1595, 1560 cm- 1 ' V ■■■'^ 

j;-t. vNMR (CDCla, S) : 2.09 >(3H, s) , 7.;25-7.53 (:9H„ m) 
Analysis Calcd. for CnHi 3 ClN 2 0 : < ; : ; r >' ? 

C 68.81; *4.42, N 9V44M, - J.U . ; 
Found : C 68.30, H 4^33, N09.39 '•; ■ >V.. ■ . 

(+) -APCI/MS : : ;297 • (M • + , ft)*;, H 299 ! (M t :H) + : A '. 
Preparation 15 . % vH.-'v.:-' -o': ••>';*. 

3- ( 3-F1 uorophenyl ) -5-phenyipyrazol e was obtained in a manner 
similar to that of Preparation 5. 

mp : 180-182'C (AcOEt : n-hexane) , ^ - ••' •• 

IR (Nujol) : 3100; 1610; 1590, 1570 cnr 1 :*V/IS 
. :NMR : (DMS0^d 6 , ?<tf ) : 6.90r8.00(10H, m) • 1 13s45(lh% s) : - 
Analysis Calcd. for d 5 Hi iFN 2 • 1/4H 2 0: : Hi : ; ; 

C 74.22, H 4..7S, ;N 11.55 • !>- : v*: - 
Found : C 74.56, H 4.48, N 1K69 :i • 
(+)-APCI/MS 239 (M ♦.»)♦,, i 
Preparation 16 •• .;«..)•;.!' 

3- ( 2-Chl oropheny 1 ) -5-phenyl pyrazol e was obtained in a manner 
similar to that of Preparation 5. 

mp : 127-128°C (AcOEt : n-hexane) / 
IR (Nujol) : 3210, 1605, 1570cm- 1 
NMR (CDC1 3 , 6) : 6.98(1H, s), 7.28-7.5K6H, m), 
7.66-7.71 (IB, m), 7.78(2H, d, J=6.7Hz) - 
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Analysis Calcd. for CisHuClN 2 : 

C 70.73, H 4.35, N 11.00 
Found : C 70.30, H 4.14, N 11.11 
(+)-APCI/MS : 255 (M + H) + 
Preparation 17 

3-(3,4-Dichlorophenyl)-5-phenylpyrazole was obtained in a manner 
similar to that of Preparation 5. 

mp : 215-216'C (AcOEt : n-hexane) 

IR (Nujol) : 3230, 1590, 1570 cm" 1 < 

NMR (DMSO-dc ,6) : 7.34-8. ll(9H,m), 13. 53(1H, s) 

Analysis Calcd. for CisHjoCUN* : 
' , C 62.31, H 3.49, N 9.69 

Found : C 62.10, H 3.32, N 9.59 

(+)-APCI/MS : 289 (M + H) + - 
Preparation 18 

3-(3,5-Dichlorophehyl)-5-phenylpyrazole was obtained in a manner 
similar to that of Preparation 5. 

mp : 219-220°C (AcOEt : n-hexane) 

IR (Nujol) : 3220, 1590, 1570, 1560cm" 1 

NMR (DMS0-de, 6) : 7.35-7.54(5H, m), 7.78-7.91(4H, m), 

13.40-13.70(lH,m) 
Analysis Calcd. for Ci 5 HioCl2N 2 »l/4H20 : 
C 61.35, H 3.60, N 9.54 
Found : C 61.51, H 3.19, N 9.75 
(+)-APCI/MS : 289 (M + H) + 
Preparation 19 

3-(3-Ethylphenyl)-5-phenylpyrazole was obtained in a manner 
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• . j ■■ 

similar to that of Preparation 5. 

mp : 104-105°C (AcOEt : n-hexane) 
- m (Nujol) .: 1605, 1585, 1570 cm" 1 :y 

NMR (DMSO-de , 6) : 1.24(3H, t, J=7.6Hz), 2.67(2H; sq^=7.6Hz), 
7.18C1H, s), 7.19-7. 20(4H,:m) v 7.3277.46(41!, I'm),- v ; 
7.63-7. 7K2H, m), 7.83-7.85(2H, ft) , 13.'31(1H, s) 
Analysi s Calcd . .for CI 7 Hie Na • l/4Ha 0 : -v, ^ J) ^ r 

C 80.76, H 6;.58,HN;di. 08 ;U ; Hv ^ t 
Found : C 80v69VvH»&. ^a4IUlV26f,j, j>^/ ' 

(+)-apci/ms : 249 (M -HrHr .:a ? v H ,; f ;f 
Preparation 20 M .':.'-*> /..^V;.-.: • 

3- ( 3-Ethoxyphenyl ) -5-phenyl pyrazol e was obtained in , a: manner 
similar to that of Preparation 5. • oi^^. ! $?. 1 

IR (Film) : 1600 cm -1 . a ■■aivSii -J-iS' '» >■ f ii" j&ia- 
NMR (CDCI3, 6 ) : 1 . 36 ( 3H , t , J=6 . 9Hz ) , 3 . 96 ( 2H , r q > J=6 . 9Hz) , 
6.78(1H, s), 6.81-6.89(1^ m), 7.25-7.54(6H; m), : ,V v v 

7.66- :7..71(<2H, m), ' : f; n -^.;y _f.> '•, 
(+)-APCI/MS : 265 (M + H)* : ; : o ; £••!>«.*:; ;J ^;^ V 

Preparation 21 '° V i' , 1 j 

3- ( 3-Isopropoxyphenyl ) -5-phenyl pyrazole was obtained in a manner 
similar to that of Preparation 5. 

oil , , : y :V 

IK (Film) : 1590 cm" 1 ; 

NMR (CDCI3, 5) : 1.30(6H, d, J=6.1Hz), 4.43(1H, sep, J=6.1Hz), 
6.78 (1ft, s), 6.81-6.87UR, m), 7.24-7.42(6H, m), 

7. 67 - 7. 72 (2H, m) .•)< 
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(+)-APCI/MS : 279 (M + H) + 
Preparation 22 

3,5-Bis(3-chlorophenyl)pyrazole was obtained in a manner similar 
to that of Preparation 5. 

mp : 221-222°C (AcOEt : n-hexane) 
IR (Nujol) : 1600, 1590 cm" 1 

NMR (DMSO-ds, 6) : 7.30-7.60(5H, m), 7.81(2H, d, J=7.5Hz), 

7.92(2H, s), 13.60(1H, s) 
Analysis Calcd. for C15H10CI2N2.I/4H2O : 
C 61.35, H 3.60, N 9.54 
Found : C 61.45, H 3.32, N 9.54 
(+)-APCI/MS : 289 (M + H) + 
Preparation 23 

4-Bromo-3-(3-fluorophenyl)-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 6. 
mp : 170-172*C (AcOEt : n-hexane) 
IR (Nujol) : 3170, 1610, 1580 cm" 1 
.NMR (DMSO-ds, 6) : 7.20-7.90(9H, m), 13.87(1H, s) 
Analysis Calcd. for CisHxoBrFNj : 

C 56.81, H 3.18, N 8.83 
Found : C 56.54, H 3.14, N 8.80 

■ 

(+)-APCI/MS : 319 (M + H)* 
Preparation 24 

4-Bromo-3-(2-chlorophenyl)-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 6. 
mp : 77-79°C (AcOEt : n-hexane) 
IR (Nujol) : 1600, 1540cm" 1 
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NMR (DMSO-de, 6) : 7.40-7. 66(8H, ra), 7.80(1H, d, J=6.7Hz), 

7.}90(1H, d, J=6.7Hz); 13.68, :13.79(totaa 1H, each s) 
Analysis Calcd. f or Ci s Hi oBrClN 2 ^0^6H»P s: .! 

C 52.31, H 3.28,' N 8.13 
Found : C 52.64, H 2.95, N. 8.04: 
• * .r,:(^:)-APQI/MS .: 335 (tf H) + : . v, , ; ■ > : v 

Preparation 25 - '■(¥.-■ V-< c ..-- < '* %.\ - W- 

4-Bromp-3- (3., 4-dichlorophenyl )-5-phenylpyrazole was; obtained in a 
manner ^simijlarito that 5 of Breparatiion;-6/ \ •r^.u.-ivH/O ' ; ;k : 

rap : 180-1;82°C (AcOEt : n-^hexane^KN vh ':<■ 'iul-r ' .n .■}*.'< X^-.: : ; 
IR (Nujol) : 3330, 1560 cm" 1 

NMR (DMS0-d $ , 8) ,: 7.40-8.0(7H; :.m) , 8.07.(lHi. -s),- 13.93UH, s) 
Analysis Calcd. for CisHsBrCljWi-l/lOAGOEt.l/SGHCli 
;i v . f. i , 0 ,46.76, H 2.51, N 6.;99 r : r 

Found : C 47.32, H 2.23;$ 6.52 fe ,;..2^DHA. ' : ' 
(♦)-APCI/MS : 369 (M + H)* : 3 

Preparation ;s26 ' , : L'. ••/.■':.•..•' i - .;. •--;•). p:v • 

4-Brorao-3- ( 3 , 5-dichl orophenyl ) r5-pheny 1 pyrazol e;.was . obtai ned in a 
manner similar to that of Preparation^ 6jv . tO , 

mp : 205-206'C (AcOEt : n-hexane)w- py-*; 0 ; r'v-.- ; 
IRr, (Nujol) . : 3320, 1590, 1555 cm" 1 » >; • j .; ■ :y.,- : 
NMRV(DMS0-d 6 , 5 ) : 7.43^7. 59(3H, ra), 7.69-7. 76(2H; ?m), 

7.80(1H, d, J=1.9Hz) , 7;.80(2H, dy J=1.9Hz)?y ; ./ 
Analysis Calcd. for CisH 9 BrCl»N 4 >l/4H a 0 : 

C 48.36, H 2.57, N 7.52 
Found : C- 48.21, H 2.18, N 7.49 
(+)-APCI/MS : 369 (M ♦ H)* 
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Preparation 27 

4-Bromo-3-(2-methylphenyl)-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 6. 
oil 

IR (Film) : 1595, 1550 cm" 1 

NMR (CDCla, 6) : 2.27(3H, s), 7.23-7.47(7H, m), 7.79-7.85(2H, m) 
(+)-APCI/MS : 313 (M + H) + 
Preparation 28 

4-Bromo-3-(3-ethylphenyl)-5 i -phenylpyraz6le was obtained in a 
manner similar to that of Preparation 6. 

oil ' '•• 

IR (Film) : 1600, 1580, 1560cm- 1 

NMR (CDCls , 6) : 1.2K3H, t, J=7.6Hz), 2.64(2H, q, J=7.6Hz), 

7.22-7.41 (5H, m), 7.51-7.55(2H, m), 7.69-7.74(2H, m) 
(+)-APCI/MS : 327 (M + H) : 

Preparation 29 5 

4-Bromo-3-(3-ethoxyphenyl)-5-phenylpyrazple was obtained in a 

manner similar to that of Preparation 6: 
mp : 89-90°C (AcOEt : n-hexane) 
IR (Nujol) : 3150, 1600cm" 1 

NMR (DMSO-dc, 6) : 1.36(3H,t, J=7.0Hz), 4.07-4. 13(2H,m)i 

6.95-7.10(lH, m), 7.32-7.56(6H, m), 7.76(1H, d, J=7.5Hz), 
7.84(1H, d, J=6.9Hz), 13.73UH, s) 
Analysis Calcd. for C^HisBrNsO.AcOEt : 

C 59.36, H 4.52, N 7.95 
Found : C 59.41, H 4.71, N 7.48 
(+)-APCI/MS : 343 (M + H)* 
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Preparation 30 

4-Brorao-3-(3-ispprdp03^henyl)-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 6. 

oil r - • . ; ' 

IR (Film) : 1600, 1580 cm- 1 v i v . - 

NMR (DMSO-de, 8 ) : 1.31 (6H, 'd, '^=6.0Hz^V 4.60-4;«0(lHv m) 
- ;6;99-7.04(lH, m)V 7.30-7. 99 (8H, m) , 13.72I1H; s) • • : 
' hi (*)-APGI/MS [^857^i^Hi^^';>>V' ! sV'.' ; -V*.-. <**«Jv}h1.. 
Preparation 31 \ > 

3 , 5-Bis (3-chl oropheny 1 ) -4-brdmopyrazole was obtained > -in a manner 
similar to that of Preparation 6. '.t-- : ) 

mp : 192-193°C (CHC1 3 : n-^hexarie) 1 i o r i 

IR (Nujol) : 3340, 3225, 1600, 1570 cm" 1 v ; x 

NMR (DMSO-de, 6) :^.50-7.65(4H, mV^-70-7.90(4H, m), 

' 13.99UH, s) 4X * -ry M / MS. 

Analysis Calcd. for CisHVBrCljNj : " 

G 48.95, H 2.46, N 7.61 
iFound : C 49.13, H >2.'20v N~7.58 * 
(+)-APCI/MS : 369 >(M ♦ ;H) + -v - 

• Preparation 321 ' ' - "~*' : i: . 

A mixture, of 4-bromo-3-(3-f luorophenyl J-S-phenyl-l- 
tr iphenylmethyl pyrazole and 4-bromo-5- (3-f 1 uorophenyl ) -3-phenyl -1- 
triphenylmethylpyrazole was obtained in a manner similar to that of 
Preparation^. : : 

mp : 147-150'C (AcOEt : n-hexane) 
IR (Nujol) : 1610; 1580 cm" 1 
NMR (DMSO-de, 6Y) : 6vl9-7.87(24H/ m) 
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Analysis Calcd. for Ca4H 2 4BrFN 2 -0.7H 2 0 : 

C 71.38, H 4.47, N 4.90 
Found : C 70.99, H 3.98, N 4.86 
(•O-APCI/MS : 559 (M + H) + 
Preparation 33 

A mixture of 4-bromo-3-(2-chlorophenyl)-5-phenyHl- 
triphenylmethylpyrazole and 4-bromo-5-(2-chlorophenyl )-3-phenyl-l- 
triphenylmethylpyrazole was obtained in a manner similar to that of 
Preparation 9. 

, mp : ,210-214 ! C (AcOEt i: u-Jiexane) 
IR (Nujol) : 1595cm- 1 
NMR (CDC1 3 , 6 ) ' 6.57-7.99(24H, m) 
Analysis Calcd. for C^H^BrClNj : 

C 70.91, H 4.20, N 4.86 
Found : C 70.58, H 4.29, N 4.79 
(+)-APCI/MS : 578 (M + H)* 
Preparation 34 

A mixture of 4-bromb-3-(4-chlorophenyl)-5-phenyl-l- 
triphenylmethylpyrazole and 4-bromo-5-(4-chlorophenyl )-3-phenyl-l- 
triphenylmethylpyrazole was obtained in a manner similar to that of 
Preparation 9. 

mp : 186-191°x: (AcOEt : n-hexane) 
IR (Nujol) : 1595 cm- 1 
NMR (DMSO-de, 6) - 6.27-8.02(24H, m) 
Preparation 35 

A mixture of 4-bromo-3-(3,4-dichlorophenyl)-5-phenyl-l- 
triphehylmethylpyrazole and 4-bromo-5-(3, 4-dichlorophenyl )-3-phenyl-l 
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triphenylmethylpyrazole was obtained in a manner similar to that of 
Preparation 9. • • , : - 

mp : 169-174°C (AcOEt : nr-hexarte) 

IR (Nujol) : 1595, 1540 cm" 1 

NMR (DMS0-d$, 5 ) : '6.49-8:04(24H, ?m) '.. . 

Analysis Calcd. for C34H23BrCl 2 N 2 -l/4H20 : - 

C 66.42, H 3.85, N 4.56 . : 

'Found- : C 66y22, h\3.74, N 4;40 ; 
(+)rAPCI/MS ; : 611 " (M * H) + 1 - = ? : ?-.vv.fr- •"*;;■:>:■•:: i \r 

Preparation* 36* : A ^ -i\ i- - ;; !-f-./d^_ .'iavf • -•.■?]/•- ■■> <■■■ : *u 
A mixture of 4-bromo-3- ( 3 , 5-di ch 1 oropheny 1 ) -5 -phenyl - 1 - '.' 
t r i phenyl methyl pyr azol e and 4-bromo-5^ ( 3 , 5-di Chi oropheny 1 ) -3-pheny 1 - 1- 
triphenylmethylpyrazole was obtained in a manner: similar to that of 
Preparation^;- H •• • - V; ^ ' ( r " 

mp : 175-176°C (AcOEt ri-hexahe) , f . t 'i rr , u 1 c 

IR (Nujol) : 1590, 1550 cm" 4 ■ -1 .?/ 

NMR (DMSO-de, 6* ) : 6.48-7.86(23H, m) 

Analysis Calcd. for CaiHsaBrCljNj : ( ■ : v ^ - 

C 65.82, H 5.36, N 4.51 -7 >vV-^ 

Found C-66.06, H 3.41, :W 4.51 ■ s 
(+)-FAB/MS': 611 (M:+ H> ♦ > r b . v 

Preparation 37 - : -V 

A mixture of 4-bromo-3-(4-methyl phenyl )-5-pheny 1-1- ) 
triphenylmethylpyrazole and 4-bromo-5-(4-methyl phenyl ) -3-phenyl -1- 
triphenylmethylpyrazole was obtained in a manner similar, to that of 
Preparation 9. '-' 
mp : 183-185°C (AcOEt : n-hexane) 
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IR (Nujol ) : 1590 cm" 1 

NMR (CDC1 3 , 6) : 2.17, 2.36(3H, s), 7.40-8.03(24H, m) 

Analysis Calcd. for CssHnBrNj : 

C 75.67, H 4.90, N 5.04 
Found : C 75.24, H 4.74, N 4.99 

(+)-APCI/MS : 557 (M + H) + 
Preparation 38 

A mixture of 4-bromo-3-(2-methyl phenyl )-5-phenyl-l- 
triphenylmethylpyrazole and 4-bromo-5-(2-methylphenyl)-3-phenyl-l- 
triphenylmethylpyrazple was obtained in a manner similar to that of 
Preparation 9. 

^ip : 177-179 , C (AcOEt : h-hexane) 

IR (Nujol) : 1595, 1525 cm" 1 

NMR (DMSO-de, 6) : 1.82, 2.28(3H, s), 6.53-7. 84(24H, m) 
Analysis Calcd. for CssH^BrNj-l/SHiO : 

C 74.87, H 4.97, N 4.99 
Found : C 74.89, H 4.67, N 4.98 
FAB/MS : 556 (M + H)* 
Preparation 39 

A mixture of 4-bromo-3- (3-ethyl phenyl ) -5-phenyl-l- 
triphenylmethylpyrazole and 4-bromo-5-(3-ethylphenyl)-3-phenyl-l- 
triphenylmethylpyrazole was obtained in a manner similar to that of 
Preparation 9. 

mp : 154-157'C (AcOEt : n-hexane) 
IR (Nujol) : 1590 cm" 1 

NMR (CDCls, 6) : 1.22-1. 29(3H, m), 2.32(2H, q, J=7.8Hz), 
6.38-8.03(24H, m) 
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Analysis Calcd. for'C3sHs9'BrN2*l/2HtO : 5 

C 74.74, H 5.26, N 4.84 ; r 

Found : C 74.91, H 5.16, N 4.78 
Preparation 40 ; v : ^ • "- v • 'v 

A mixture of 4-br omo^3- ( 4-me t hoxypheny 1 ) - 1 - ■ ' 
t r i phenyl methyl py r azol e and 4-bromo-5- ( 4-methoxypheny 1 ) -3-pheriy 1 -1- 
tr i pheny l methy l pyrazole was obtained in a maimer similar 1 to that of 
Preparation 9. * v : ft e r I r c/y. 

■ /r* ! mpy : 223^23(j?C -( AcGEt ;: (rt^hexahe) -V?' £ , ■ i i. 

IR (Nu jol^ >:14645#161€ ; ; 4570, 1510 tm" 1 ^ \* \Si . 
NMR (DMSO-de , 5 ) 3.63, 3.79(3H, s) v - 6.337-7.«6(2^H, -m) 
Analysis Calcd. for CVi^V^N^-'O^sO'^r'v' ^ ••"* 

C 72^9, H 4.88, N 4.81 
Found : <C 71i71, fl 4.56, N 5,02 ^ ^ 
(+)-APCI/MS : 571 (M + H) + ^ ' - f ^ vi, v 

Preparation 41 2;: 

A mixture* bfv4-bromo-5- ( 3-ethbxyphenyl ) -3-phenyl -I-' 
t r i pheny 1 methyl pyrazo V& ' arid' 4 - br omo-3 - (3-et hoxypheny 1 5 -phenyl -^1 ^ ■ 
triphenylmethylpyrazole was obtained in a manner simil'ar to that of 

Preparation 9. ' v ^ 

-. . * 

mp : 108-110°G '(AdOEt : n-hexahe) - - V 

IR (Nujol) 1595 cm" 1 

NMR (DMSO-de, 6) : 1.13-lt22(3H, m), 3.66-4.08(2H, ft), 

6.07-7.88(24H, m) ' 
Analysis Calcd. for C^sHisBrNaO-l/^HjO : 

C 72.73, H 5.09, N 4.71 
Found : C 72.57, H 5.31, N 4.55 
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(+)-FAB/MS : 585 (M + H) + 
Preparation 42 

A mixture of 4-bromo-3-(3-isopropoxyphenyl)-5-phenyl-l- 
t r i pheny lmethy 1 py r azol e and 4-bromo-5- ( 3- i sopropoxypheny 1 ) -3-pheny 1 -1 
triphenylmethylpyrazole was obtained in a manner similar to that of 
Preparation 9. : 

mp : 125-127°C (AcOEt : n-hexane) 

IR (Nujol) : 1595, 1590 cm' 1 

NMR (DMSO-de, 6) : 1.09, 1.27 (each 6H, d, d, J=5.9Hz, J=5.9Hz), 
4.15, 4. 59 (each 1H, sep, sep, J=5.9Hz, J=5.9Hz),, 
6.04-7.87 (24H, m) 
Analysis Calcd. for C3 7 H3iBrN20-l/2H 2 0 : 

C 73.02, H 5.30, N 4.60 
Found : C 73.23, H 5.10, N 4.65 
(+) -FAB/MS : 599 (U * H) * 
Preparation 43 

3 , 5-Bi s ( 3^chl orophenyl ) -4-bromo-l-t r i pheny lmethy 1 pyrazol e was 
obtained in a manner similar to that of Preparation 9. 
mp : 179-180'C (AcOEt : n-hexane) 
IR (Nujol) : 1595, 1560 cur* 

NMR (DMSO-de, 6) ' 6.30-6.35(lH, m), 6.66(1H, d, J=7.7Hz), 
6.97-7.29(17H, m), 7.48-7.52(2H, m), 7.81-7.86(2H, m) 
Analysis Calcd. for Ca^HsaBrClsN^: 

C 66.90, H 3.80, N 4.59 
Found : C 67.20, H 3.64, N 4.57 
(+)-APCI/MS : 609 (M + H) + 
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Preparation 44 / 

3,5-Bis(4-metho^phenyl )-4-bromo-l^triphenylmethyrpyrazole was 
obtained in a manner similar to that of Preparation 9. 

,;• : ; rap .: 192^95*C.. :(AQ0Et ;. : n-hexane) , v a : : , 

IR (Nujol) : 1600, 1570, 1515 cm"* i-^.-i^. , ? 

NMR (DMSO-ds , <S ) : 3.63(3H, s) , 3.76(3H; s)> 6. 35^6. 50 (4H, m), 

7.00-7.10(8H v m),. 7.20-7. SO^H, jnUtf .m*!l .l${2E^m) ? 
Analysis (^lGd.yfor CasHj^BrNjOa'l^HaOi;:, ; ■ ^r 1 - im.r. . 

C 70.82, H 4.95, ; ;N 4^59; s , . v ? 
Found : C 70 . 86 , H 4; 66 ,< N; -4 . 60 } , : .-. r .v.-.. aj rH- >.;\ 
FAB/MS : 603 (M + H) * ' dJil. ■ 

Preparation 45 . : :. " *;■ •=<: 

4-Acetyl-3-(3-f luorophenyl )-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 12. ; 
; - mp i: >153-154 , rc (AcOEt :-.< n-hexane) • -. y^ico I ' c : : - 1 i ? 1 & ;- ; : 
IR (Nujol) : 3170, 3090, 1630, 1580 cm" 1 1, t. • 5; r - - 
NMR (DMS0-d 6 , 8 ) : 2.08(3H, s), 7.24-7 i 32(lH^ ra), 

7.41-7.60(8H, mj, 13.70MH, s) ,.?.>-;:j; ; . ■ I.:. . 
Analysis Calcd. for CitB^FNjQ : ?^ • ': ■' . . /- >. 

C 72.85, H 4.67, N 9.99 , >y, 'v- , 
Found : C 72.79, H 4.63, N 9.89 
(+)-APCI/MS : 281 (M + H) + 
Preparation 46 . 1 

4-Acetyl-3-(2-chlorophenyl)-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 12. . 

• oil ■:. ..- 

IR (Film) : 1650, 1560 cm" 1 
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NMR (CDC1 3 , 6) : 2.03(3H, s), 7.2G-7.56(9H, m) 
(+)-APCI/MS : 297 (M + H) + 
Preparation 47 

4-Acetyl-3 8 5-bis(3-chlorophenyl)pyrazole was obtained in a manner 
similar to that of Preparation 12. 

mp : 123-124°C (AcOEt : n-hexane) 

IR (Nujol) : 3175, 3080, 1630, 1600, 1570 cm" 1 

NMR (DMSO-de, 6) : 2.08(3H, s), 7.42-7. 59(6H, m), 

7.67(2H, s), 13.82UH, s) 
Analysis Calcd. for C17H1 jCiUNjO : 

C 61.65, H 3.65, N 8.45 
Found : C 61.19, H 3.29, N 8.43 
(+)-APCI/MS : 331 (M + H)* 
Preparation 48 

4-Acetyl-3- (4-chlorophenyl ) -5-pheny 1 pyrazol e Was obtained in a 
manner similar to that of Preparation 12. ; 

mp : 155-158'C (AcOEt : n-hexane) 

IR (Nujol) : 3170, 1640, 1545 cm" 1 

NMR (CDCI3, 6) : 2.09(3H, s) , 7.32-7. 50(9H, m) 

Analysis Calcd. for 0x7111301^20 : 

C 68.81, H 4.42, N 9.44 
Found : C 68.94, H 4.45, N 9.36 

(+)-APCI/MS : 297 (M + H) + 
Preparation 49 

4-Acetyl^3-(3,4-dichlorophenyl)-5-phenylpyrazole was obtained in 
a manner similar to that of Preparation 12. 
mp : 172-173'C (AcOEt : n-hexane) 
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IR (Nujol) : 3150, 3080, 1630, 1560 cnr 1 • 
NMR (DMSO-de, 6) : 2.05(3H, s), 7.49-7.61(6H, m), 

:7.72(lhV:d, J=8.4Hz), 7.89(1H- d, >J=lv9Hz); 13,77(1H, s) 
Analysis Calcd. for Ci 7 Hi»Cl 2 NjO. 1/4^0 s - - ; 

C 60.82, H 3.75v N 8.34 ! --. ■'*'.-'■ 
Found : C 60.88, H 3.44, N 8.33 
(+)-APCiyMS? : 331'HM + H) + : - ; •; ■& jfc --v. 

Preparation 50 . ! - : 'V . f/s ,38)0 : 

4- Acetyl -3- (3, 5-dichlorophehyl ) -5-pheny 1 pyrazol e 1 was ; obta i ned in 
a manner similar to that" of J Preparation I2.t ? •» 

mp : 171-173°C (AcOEt : n-hexariej .;- v \ ' ^ : 
IR (Nujol) : 1700, 1630, 1585, 1550 cnr* - K - 7 *' ^ ^ 
NMR (DMSO-ds, 6*) : 2.06(3H, s), 7.40-7.90(8H, m), 13.81 (lH.s) 
. hAnalysls-C^lcd^ for CirHi jClaNjO : t 'X - / - 1 . ; .,• v ■ 

C 61.65,* H 3.65, N 8:46 m<:#- 
Found : C 61.22, H 3.45, N 8.30 
(+)-APCI/MS : 331 (M + H) + - / " " ? ^ 

Preparation 51 -Hi- J Cf.'./i ■ , «' -- ; ^ ■ : i < ■ • '/-''-> v 

(f4-Acetyi-3>(2-met^^ in a 

manner similar to that of Preparation 12 J y. ! i & ' ^ 
mp : 137-139°C (AcOEt : n-hexane) . "'. : J-': r: ' 

'■■ MR-ONujol) : -3170, 3090, 1640 cm" * ^.;;-v. 

NMR (DMSO-de , 6) '• 1 . 88 (3H, s) , 2. 18(3H, s), 7,27-7 .64(9H, m) , 

13.47, 13. 62 ( total 1H, each s) ... S;' -W 

Analysis Calcd. for Ci 8 Hi cNsO-l/SHiO : 

C 77.23, H 5.76, N 10.01 : : 

Found : C 77.40, H 5.67, N 9.99 > 
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(+)-APCI/MS : 277 (M +' H)* 
Preparation 52 

4-Acetyl-3-(4-methylphenyl)-5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 12. 
mp : 152-153 D C (AcOEt : n-hexane) 
IR (Nujol) : 3200, 1640, 1540cm" 1 

NMR (DMSO-de, 6) : 2.05(3H, s), 2.36, 2.38(total 3H, each s), 
7.22-7.55(9H, m), 13.53(1H, s) 
.., Analysis Calcd. for CisHieNiO-O.lHaO : 

C 77.73, H 5.87, N 10.07 
Found : C 77.71, H 5,73, N 9.66 
(+)-APCI/MS : 277 (M + H)* 
Preparation 53 

4-Acetyl -3- (3-ethyl phenyl ) -5-phenylpyrazole was obtained in a 
manner similar to that of Preparation; 12. 
oil 

IR (Film) : 1660, 1605, 1585, 1550cm- 1 

NMR (CDC1 a , d ) : 1.24(3H, t, J=7.6Hz), 2.03(3H, s), < 

2.62(2H, q, J=7.6Hz), 7.23-7. 44(7H, m), 7.48-7.55(2H, m) 
(+)-APCI/MS : 291 (M + H)* 
Preparation 54 

4- Acetyl -3- (4-methoxyphenyl) -5-phenylpyrazole was obtained in a 
manner similar to that of Preparation 12. 
mp : 147-149"C (AcOEt : n-hexane) 
IR (Nujol) : 3170, 1640, 1610, 1585, 1510 cm" 1 
NMR (DMSO-de, 6) : 2.04(3H, s), 3.8K3H, s), 

7.04(2H, d, J=8.4Hz), 7.40-7.60(7H, m), 13.5K1H, s) 
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Analysis Calcd. for C»tH».N«0 t « 1/4H 2 0 .' * , 

C 72.83, h\ 5.60, ?N 9,44 
Found : C 72.78, H 5.29, ~N 9.40 
(+)-APCI/MS : 293 (M + H) + ; , . 

Preparation 55 j.--„ •■• : 

r 4-Acetyl-3- (3-ethoxyphenyl ) -5-phenylpyrazole was. obtained in a 
manner similar to that of Preparation; 12:. >\. ; q ; ? \< <_.,•••• I, . : 

oil . .' ' • •• ■■siivxar:;^ ?' i&0p:ht ! .,TcZ} -. :•■»,, .. -qir 
IR (Film) : 1660, 1600, 1575 era- 1 - « .> 53 ; ; ; : :r •• >r ; 
NMR (DMS0-d 6 ,;v<58) :: ,1.35(3H,., t , i J=7> 0Hz ) :, 2.06(3H, : s) ,;, <r/,i 
U ,Ri ) 4*07 (2H, q, ; J=7vOHz) , 6i«99-7.13(3H, :m) ; ,: 7.!33-7;59(6H, m) 
(+)-APCI/MS : 307 (M + H)* £ ' ^ .. 
Preparation ,56 ..r. ,.-:v 

4-Acety 1 -3- ( 3- i sopropoxyphenyl ) r5-.phehy 1 pyrazol e was obtained in 
a, manner similar to that of Preparation M2. :•; ;et \\' r '" ' 
■' oil ' ■ ' • '• r^iH* 

IR? (Film) : 1660, 1595, 1575 cm" 1 fv: 
NMR (DMS0-d 6 , 5 ) : 1.30(6H, d, J=6. 0Hz) , >2.07(3H, rs) , j r 

4. 66 (1H, sep, J=6.0Hz), 6.98r7ai(3Hi-m) , r7 .'32-^7. 60(6H, m) 
(+)-APCI/MS : 321 (M + H)* u.^;. ;."ir<;..-. . ji 

Preparation 57 . ■ , f y : - .. 

c 4^Acetyl-3,5-bis(4-:metho>^phenyl)pyrazole was obtained in a 
manner similar to that of Preparation 12. 
rap : 182-184'C (AcOEt) 

IR (Nujol) : 3200, 1640, 1610, 1575, 1500 cm' 1 
NMR (DMSO-ds, 6) ? 2.03(3H, s), 3.81(6H, s), 

7.03(4H, d, J=8.6Hz), 7.51(4H, d, J=8.6Hz), 13.39(1H, s) 
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Analysis Calcd. for C19H18N2O3 : 

C 70.79, H 5.63, N 8.69 
Found : C 71.05, H 5.48, N 8.68 
(+)-APCI/MS : 323 (M + H) + 
Preparation 58 

4-Acetyl-3,5-diphenyl-l-ethylpyrazole was obtained in a manner 
similar to that of Preparation 1. 

mp : 134-135°C (AcOEt : n-hexane) 
IR (Nujol) : 1665cm- 1 

NMR (CDCH, ^6) * 1.37 (3H, t, J=7.3Hz), 1.94(3H, s), 

; 4.00C2H, q,- J=7.3Hz), 7. 25-7. 55 (8H, m), 7.61-7.66(2H, m) 
Analysis Calcd. for Ci 9 Hi 8 N 2 0: 

C 78.59, H 6.25, N 9.65 
Found : C 78.21, H 6.28, N 9.60 
(+)-APCI/MS : 291 (M * H>* 
Preparation 59 

4-Acetyl-3,5-diphenyl-l-isobutylpyrazoIe was obtained in a manner 
similar to that of Preparation 1. 
mp ■: 64-65*C (AcOEt : n-hexane) 
IR (Nujol ) : 1650 cm" 1 

NMR (CDCI3, 6) • 0.80(6H, d, J=6.7Hz), 1.93(3H, s), 

2.15-2.40(1H, ra), 3.76(2H, d, J=7.5Hz), 7.39-7.53(8H, m), 
7.61-7.66(2H, m) 
Analysis Calcd. for CjiHjjNjO : 

C 79.21, H 6.96, N 8.80 
Found : C 79.41, H 7.12, N 8.82 
(+)-APCI/MS : 319 (M + H)* 
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Preparation 60 ' : 

4-Aeetyl -3, 5-diphenyl-l-n-pentylpyrazole was obtained i n a manner 
similar to that of Preparation 1- : . : : • 

oil . : ; .■ w : • ^ : < . , . : : 

IR (Film) : 1665, ;1605, > 1575,, 1525 cmM ; i v ^ / ;.:>v : 
'NMR (CDC1 3 ;: 8) : i0v82(3Hi tyi J= 

^- -j A .71-1- 86 ( 2H r m) , . 1 . 94|3H; sh^ 3^93;(2Hy >t-:J=7UHz) , ^ 
VlS7^* 37-7 .54 (;8H ^1k ! 6i-7^66tf 2H;r*m) ? s ; . ; > - . • ^ 

b : ; i^(+)^APGI/MS : 333'tfMvr+ *H)^ "oJ l^?-t;-> .\r. v . ^ h: . r :?noa i 
Preparation 6fc i e U^oitlfir-l &r.v ^.*^>v; ' *e:rrKi. r.:l- 

w vTo a^ mixture of i4-brpmb-3 , 5-di phenyl pyrazol e (28 .^9^g)b anc&dry 
N,N-di methyl f ormami de ;(380-ml ) was added =60% sodiura:l)ydride (4.38 g) 
with stirring atf below 10°C under ni trogen atmosphere • ? After w ; v 
stirr ing;^or ; QvSiiour- u^ 

chloride (29.2 g) was added to the mixture and then the mixtureliwas C 
stirred for 5 hours. The mixture was poured into water. The^ Q 
resulting solid was collected by filtration and recrystal lazed from a 
mixture of ethyl acetate and ri^hexan'e- to- gi ve 4-br bfiio-3 , 5 -di phenyl - 1 - 
tri phenyl methyl pyrazol e (41.95 g). *k r V ^ 

mp : 186-187°C " • ''\ ~- : i:;^-;:: y \\ 

m NMR (CDGla, 6) r : 6.54-6^59(2Hv m),: 6.84-6.91 (2H; m), ^ 
: ; : 6.97-7.39(19Hy m) , 7.99-8,03(2H, m) 

Analysis Calcd. for CsftHuBrHifrl/tihO : , 
■ C 74.80, H 4.71, R5. 13 
Found C 74.78, H 4.66, N 5.10 
(t) -FAB/MS : 541 (M + H) 
Preparation 62 
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A solution of 1.7M butyl lithium in n-hexane (54 ml) was added 
dropwise to a solution of 4-bromo-3,5-diphenyl-l-triphenylmethyl- 
pyrazole (41.9 g) in dry tetrahydrofuran (300 ml) at below -60°C 
under nitrogen atmosphere. After stirring for 0.25 hour under the 
same conditions, the mixture was added dropwise to a solution of 
acetic anhydride (73 ml) in dry tetrahydrofuran (140 ml) at below 
-60'C under nitrogen atmosphere. After stirring for 3 hours under 
the same conditions and at room temperature for 16 hours, 12N 
hydrochloric acid (20 ml) was added to the mixture, which was refluxed 
for 2 hours. The reaction mixture was partitioned between ethyl 
acetate and: water. The separated organic layer was washed with water 
and 28% ammonium hydroxide, dried over magnesium sulfate, and 
evaporated in vacuo. The residue was recrystalli zed from a mixture of 
ethyl acetate and n-hexane to give 4-acetyl-3,5-diphenylpyrazole 
(17.8 g) t < .•: - • • ■ 

mp : 143-145'C 

IR (Nujol) : 3200, 1635, 1550 cm" 1 
NMR (CDCla, 6) : 2.07 (3H, s), 7.25-7. 48(10H,m) 
(+)-APCI/MS : 263 (M + H) + 
Preparation 63 

60% Sodium hydride (80 mg) was added to a solution of 4-aCetyl- 
3, 5-di phenyl pyrazole (0.50 g) in dry N.N-diraethylformamide (5 ml) with 
stirring under ice-cooling. 4-Methoxybenzyl chloride (0.26 ml) was 
added to the mixture under the same conditions and then the mixture 
was stirred at room temperature for 62 hours. The mixture was 
partitioned between ethyl acetate and water. The separated organic 
layer was evaporated in vacuo to give 4-acetyl-3,5-diphenyl-l-(4- 
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methoxybenzyl) pyrazol e (0.74 g) as an Gil. 

IR (Nujol:) : 1660, 1605, 1580, 1505 cm" 1 ^ ^ 

NMR*(CDCl3; 8) : lv94(3H, s) 9 \ 3.77(3H, s) , r5:.10(2H, s), 
&.75-6.80(2H, m), 6 . 95-6. 99 (2H>, m) , 7. 25-7.67 ( 10H, m) 

(+)-APCI/MS : 383 (M + iH) + 
Preparation 64 v . : v " 

To a mixture of 3-phenyl -4-pyrazol ecarbal dfehyde >: ( 5 . 0 g) , powder 
potassium carbonate (4.2 g) and dry N,N-di methyl formamide (50i ml) was 
added drdpwise 4-methoxybenzyl chloride (4.14 mlr) ; : with stirring at 
room temperature. V Aftefr stirring for 16 hours, the mixture wasi 
partitioned between ethyl {acetate and water-. The; sepajrated organic 
layer was; washed with water and brine, dried" overt tmagnesium sulfate, 
and evaporated in vacuo to give a mixture of 1- (^-methoxybenzyl ) -3- 
phenyl -4-pyrazol ecarbal dehyde and l- (4-metho^b^zyl^5-phenyl H4- 
pyrazol ecarbal dehyde (9.14 g) as an oil. \A \;$6r\&i)*y&l 

IR (Film) : .1670,^11605, 1580, .1510 cm- 1 .,. s~ ^ 0 m i i*; *\ 

NMR (GDGI3 , 6 ) ^ z$.n, 3.81 (total 3H, ^each r s j : , . k .r,v, 
■Mr 1 :,:.t) \. 5;18, 5.29(ftotal 2HY <each s ) , 46. 78-6 .SI (2^m)\ t ; i r '< 
a ; - 7v25^7i74(7H^ im) , 7.88, 8.10(total 1H, eacft s) , 

\i 9:5$; 9;9Htotal 1H, ^each s) . • : : 

(t)-APCI/MS : 293 H) + : . ^ <> V . 

Preparation .65 , . 

4^(l-Hydroxyethyl )-l- (4-methoxybenzyl ) -3-phenyl pyrazol e (1) and 
4- ( 1-hydroxyethyl ) -1- (4-methoxybenzyl ) -5-phenyl pyrazol e (2) were 
obtained in a manner similar io that of Preparation 75. 
(1) mp : 97-98°C (AcOEt : n-hexane) 

IR (Nujol) : 3340, 1605, 1580, 1540, 1505 cm" 1 

3 9 



WO 97/01551 



PCT/JP96/01747 



NMR (CDC1 3 , 6) • 1.47(3H, d, J=6.5Hz), 1.74(1H, broads), 
3.80(3H, s), 5.03UH, q, J=6.5Hz), 5.24(2H, s), 
6.85-6.92(2H, m), 7.23-7.46(6H, m), 7.68-7.75(2H, m) 
Analysis Calcd. for CisHsoNsCh : 

C 74.00, H 6.54, N 9.08 
Found : C 74.10, H 6.53, N 8.95 
(+)-APCI/MS : 309 (M + H)* • 
(2) oil 

IR (Film) : 3320, 1610, 1580, 1550, 1505 cm" 1 
NMR (CDCI3, 8) : 1.45(3H, d, J=6.5Hz), 1.7K1H, s), :-v :.< 

3.75(3H, s), 4.69(1H, q, J=6.5Hz), 5.1M2H, s), - 
6.74-6.79(2H,.m), 6.94(2H, d, J=8,6Hz), 7.23-7. 28(2H, m), 
7.40-7.44(3H, m), 7.70(1H, s) 
(+)-APCI/MS : 309 (M + H)* 
Preparation 66 

A mixture of 4-(l-hydroxyethyl )-l-(4-methoxybenzyl)-5- 
phenyl pyrazole, manganese dioxide (5.56 g) and ethyl acetate was 
stirred for 6 hours at room temperature. The manganese dioxide was 
filtered of f and then the filtrate was evaporated in vacuo to give 4- 
acetyl-l-(4-methoxybenzyl)-5-phenyl pyrazole (1*.04 g) as an oil. 
IR (Film) : 1680, 1610, 1580, 1535, 1510 cur 1 
NMR (CDClj, 8) : 2.13(3H, s), 3.77 (3H, s), 5.05(2H, s), 
6.75-6.80(2H, ra), 6.92-6. 96(2H, ra), 7.23-7.28(2H, m), 
7,41-7. 49(3H, m), 8. 04(1H, s) 
(+)-APCI/MS : 307 (M + H) + 
Preparation 67 

4-Acetyl-l-(4-methoxybenzyl)-3-phenylpyrazole was obtained in a 
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manner similar to that of Preparation 66. • 

• oil • ■•' .• -< • : * : • : ■ > ■ 

IR (Film) : 1660, 1605, 1580, 1505 cm: 1 , ; 
NMR (CDCI3, 6) : 2.25(3H, s), 3.81(3H, s),^ 5>26(2Hv ,s) f 
6.88-6.95(2H, m), 7. 27-7. 31 (2H, m), 7.37-7^47(3^^), 
7.62-7.80(2H, ra), 7.86(1H, s) .rs ■ - 

(+)-APCI/MS : 307 (M +;;«)r - v t 

Preparation 68 ' / { : - ^tUHfig^^t 

3 , 4-Di phenyl - 1- ( 4-methoxybenzy 1 ) pj/r azol'e was obtained in a manner 
similar to that of Preparation 9; " K 

. Oil : ' ' "V, :, ' 'y ■■" ':■ ■/" -V:'"/-- " :; v - • 

IR (Nujol) : 1600, 1580, 1540, 1505 cm" ^ ) 3 r 1 

NMR (CDCI3, 6) : 3.80(3H, s), 5.30(2H, s), ) 

7.49-7:.53(2Hy:;m),:; ; r- n ? ^r^^:r : \, ni- ! ^-ni». v- : -- 

(*)-APCI/MS : 341 (M r + H)* ' f- ? : ^ A : (/;'^v ; y\.:' ■ 
Preparation 69 V ^; ' * f -.■■>' 

To a mi xture of 3 ,4-dl phenyl- 1- (4-methoxybenzyl ) pjrrazbl e (1.0 g), 
t et r ahydrdf ur ah (15 ml), and diethyl ether (10 nil ), wasifadded dropwise 
1.64M n-butyl lithium in n-hexane (2.2 ml) with -stirring atf 'below -68 
°C under nitrogen atmosphere. After stirring for 1.5 hours under the 
same condi tions , dry N,N-di methyl formami de (0. 25 ml ) ; was added to the 
mixture and then the mixture was stirred for 4.5 hour s ; at below -70 
°C . This mixture was treated with aqueous saturated ammonium 
hydrochloride and warmed up to room temperature* The mixture was 
partitioned between etheyl acetate and water. The separated organic 
layer was evaporated. The residue was chroma tographedt on silica gel 
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(40 ml) using a mixture of ethyl acetate and n-hexane (8:1) to give 
0.41 g of a crude product as a solid, which was recrystallized from a 
mixture of ethyl acetate and n-hexane to give 3, 4-di phenyl -5-formyl -1- 
(4-methoxybenzyl)pyrazole (0.29 g). 
mp : 135-136°C 

IR (Nujol) : 1675, 1615, 1510 cm^ 

NMR (CDCI3 , 8) : 3.77(3H, s), 5.75(2H, s), 

6.82-6.89(12H, m), 9.59(1H, s) 
Analysis Calcd. for Ci4HaoN 2 0 2 : 

C 78.24, H 5.47, N 7.60 
Found : C 78.35, H 5.58, N 7.68 
(+)-APCI/MS : 369 (M + H) + 
Preparation 70 

3 , 4-Di phenyl -5- ( 1-hydroxyethy 1 ) -1- (4-methoxybenzyl ) pyrazol e was 
obtained in a manner similar to that of Preparation 75i. 
IR (Nujol) : 3250, 1600, 1575, 1510, 1500 cm" 1 
NMR (CDCla, 6) : 1.35(3H, d, J=6.8Hz), 3.77(3H, s), 
4.97(1H, q, J=6.8Hz) , 5.50(1H, d, J=15.5Hz) , 
5.60C1H, d, J=15.5Hz), 6.83-6. 89I2H, m), 7. 17-7.42(12H, m) 
(+)-APCI/MS : 385 (M + H) + 
Preparation 71 

To a solution of 3,4-diphenyl-5-(l-hydroxyethyl)^l-(4- 
methoxybenzyDpyrazole (2.27 g) and triethylamine (1.6 ml) in 
dimethyl sulfoxide (23 ml) was added sulfur trioxide pyridine complex 
(0.94 g) with stirring at room temperature. After stirring for 5 
days, the mixture was partitioned between ethyl acetate and water. 
The separated organic layer was washed with water, dried over 
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magnesium sulfate, and evaporated in vacuo. The residue was 
chromatographed on silica gel (100 ml) /using a mixture of ethyl 
acetate and n-hexane (6:1).V The desirfedi fractiohs^Were^collected and 
evaporated in vacuo. The residue was recrys tall lzed.fr 6m a mixture 
of ethyl acetate and n-hexane to give 5-acetyl ^3, 4-di phenylrl- (4- 
metho^benzyi)pyrazole (1.11 g),.^? 1 ^ ■ 
..... mp : HO-lirC ' : cr *./<,l;'-y 1 boA:v.r t ;y ;- wys s; 

IR (Nujol) : 1660, 1605, 1585, 1505 cm' 1 11 J - 

NMR (CDCIijv >S ) v l^W3Hio.«kv3i;77K3H f -d.s3^ 5;70(2H, ^ s) , 
• nwitei . * (-6.82^88(211, m); ^iia-7.41(12H^m^^ ;fi * 

Analysts Calcd.- for: CisMiaNiOife: : *• .-.Jew f w-l" j-wt-n^ vri 
' ']<:■. C 7ft J5l r *:fl:& 80;, Vj-v-.^^r si.-vv 

• ; > *ound : C 78.091? H 5; 83, 7.32 -rf- ; - • 

PreparaM:Qni|r2^ ^ :. : \ -J ->vitr ci^ re v^e-rM I fo^. 

To a mixture of methyl 3-phenyl r5-FWraipl ecar boxyl ate ( 7^ 94 g) , 
potass! urn tert-butoxide (4.41 fg) ,: :18^(2Xown-6 ( 1 VQ4 g)b and dry 
tetrahydrofuran ( 80 ml ) was* added i4-methoxyberizyl> chlMorlide (5.33 ml) 
at room temperature- After the mixture was rst irrejtib at: ;room 
temperature for 8 days, it was poured into di 1 :i fhydrQ0hlor ic acid and 
extracted with ethyl acetate* The extract was washed with water and 
ibrine, dried over anhydrous magnesium sulfate, and the solvent was 
removed in vacuo. The residue was purified ; by? silica gel column 
chromatography on Si0 2 using a mixture of n-hexane and ethyl acetate 
(6:1) to give 8.25 g of methyl l-(4-:methoxybenzyl)-3-phenyl-5- 
pyrazoleearboxylate as crystals. 

mp : 71-72-C (AcOEt : n-hexane) 
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IR (Nujol) : 1720, 1605, 1580, 1500cm" 1 
NMR (CDC1 3 , 8) : 3.76(3H, s), 3.86(3H, s), 5.73(2H, s), 
6.78-6. 86(2H, m), 7.25(1H, s), 7.27-7.45(5H, m), 
7.80-7. 85(2H, m) 
Analysis Calcd. for CisHis^Os : 

C 70.79, H 5.63, N 8.67 
Found : C 70.80, H 5.63, N 8.63 
Preparation 73 - 

To a mixture of methyl l-(4-methoxybenzyl)-3-phenyl-5- 
pyrazolecar boxy late (8.44 g) and methanol (90 ml) was added IN sodium 
hydroxide solution in water (34 ml) with stirring at room 
temperature. The mixture was. refluxed for. 0.25 hour and evaporated 
in vacuo. The residue was dissolved in water, which mixture was 
acidified with aqueous hydrochloric acid. The resulting solid was 
collected by filtration to give l-(4-methoxybenzyl)-3-phenyl-5- 
pyrazolecarboxylic acid (7.20 g). 

NMR (DMSO-di, S) : 3.71 (3H, s), 5.70(2H, s), 

6.88(2H» d, J=8.4Hz), 7.19(2H, d, J=8.4Hz), 
7. 34-7. 45 (4H, m), 7.86(2H, d, J=7.0Hz) 
(+)-APCI/MS : 309 (M + H)* 
Preparation 74 

To a solution of l-(4^methoxybenzyl)-3-phenyl-5-pyrazoiecarboxylic 
acid (0.48 g), N.O-diraethylhydroxylamine hydrochloride (0.15 g), 1- 
hydroxybenzotriazole (0.23 g) and l-ethyl-S-O'-dimethylaminopropyl) 
carbodiimide hydrochloride (0.33 g) in dry di methyl formamide (5 ml) 
was added triethylamine (0.48 ml) at room temperature. After 
stirring for 1 hour, the mixture was partitioned between water and 
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ethyl acetate. The separated organic layer was dried over magnesium 
sulfate and evaporated in vacuo to give SMN-methyl-N-* 
methoxycarbamoyl )-l- (4-methoxybenzyl )-3-phenylpyrazole ^(0.48 -g) as an 
oil. ■ • ; - 

{ :, . NMR (CDC1 V, 6 ) • 3.28(3H; s) , #.43;(3Hy, s) y 3.75(3H, js^i; - ; 
" v>"!- .. 5.66(2H, s), 6.78-6.84(2H, m), 7.01(1H, s), 
; : i ; 7.26-7.45(5Hv m); 7.«1-7^85(2H, m) r <-.-■« 
. .:.;"( + )-APGI/MS : 352 (M > H)*. i ■■}■ . " ; "" 

Preparation 75 ; - ~ovtf ^ ••..^ y : : 'j^-^^-lv- b : p*. 

:r«3M^Methytmagrieslums sbroraitde! In tetrahydrof titan (23;'7 ml )b.was, added 
drbpwise to a >sol ut i ort of 5^(^^methyl -N-methoxycarbamoyl^: ; -ir;( 4r, 
methoxybenzyl)-3-phenylpyrazole (8.3 g) in dry tetrahydrof uran (125 
ml) with stirring at below 5"C under nitrogen atmosphere. The'; 
reaction mixture was stirred for' 0.5 hour 'under the? same ^conditions. 
The reaction mixture -Was treated with saturated aqueous jRbfchelle salt. 
The precipitates were filtered off and then the filtrate -was 
evaporated in vacuo. The residue was chromatographed on si 1 ica gel 
(160 ml) using a raixture-of ethyl acetate and h-hexane. The desired 
fractions were collectedsand'fe^ was 
recrystallized from a mixture of ethyl acetate and n-hexane to give 5- 
acety 1 - 1 - ( 4-methoxybenzyl ) -3-pheny 1 pyrazol e (4.88 g). 
mp : 79-80°C (AcOEt : n-hexane) 
IR (Nujol ) : 1670, 1600i 1580, 1500 cm" 1 
NMR (CDC1 3 , 6) : 2.5K3H, s), 3.75(3H, s), 5.71 (2H, s), 
••••i.i 6.77-6.84(2H, m), 7.10(1H, s), 7. 24-7. 46 (5H, ra), 

- 7.80-7.85(2H, m) 
Analysis Calcd. for Ci 9 Hi *KiO*-l/4HiO : 
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C 73.41, H 6.00, N 9.01 
Found : C 73.82, H 5.89, N 9.02 
(+)-APCI/MS : 307 (M + H) + 
Preparation 76 

A mixture of 4-acetyl-3-(3-methoxyphenyl)-5-phenylpyrazole (0.1 g) 
and 48% aqueous hydrogen bromide (1 ml) was refluxed with stirring for 
3 hours. To the reaction mixture was added water, and the resulting 
mixture was extracted with ethyl acetate. The separated organic layer 
was washed with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was recrystallized from la mixture 
of ethyl acetate and n-hexane to give 4-acetyl-3-(3-hydroxyphenyl)-5- 
phenylpyrazole (50 mg). 

mp : 179-180'C 

IR (Nujol) : 3350, 3150, 1650, 1580cm" 1 

NMR (DMSO-ds, 6) : 2.08(3H, s), 6.70-7.00(3H, m), 

7. 10-7. 55 (6H, m), 9.55, 9.74(total 1H, each s), 13.53(1H, s) 
Analysis Calcd. for CnHi«N 2 0j»H 2 0 : 

C 68.91, H 5.44, N 9.45 
Found : C 68.65, H 5.27, N 9.32 
(+)-APCI/MS : 279 (M + H)* 
Preparation 77 

To a mixture of 4-acetyl-3-(3-hydroxyphenyl)-5-phenylpyrazole 
(0.28 g), imidazole (0.23 g) and dry tetrahydrofuran (6 ml) was added 
dropwise t-butyldimethylsilyl chloride (0.24 g) at room temperature. 
After stirring for 4.5 hours, water was added to the reaction mixture. 
The mixture was extracted with ethyl acetate and the extract was 
washed with water. The solvent was evaporated in vacuo. The residue 
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was chroma tographed on si 1 ica gel (30 ml ) using a mixture of ethyl 
acetate^and ri-hexane (1:4) to^give* 4-acetyl-3-(3-t- 
bu ty 1 d i methyl si 1 y 1 oxypheny 1 ) -5-phenyl pyrazol e (0.31 ig)' as an oil. 
NMR* (DMS0-d%ri <S): 0.22(6H, sb 0.98(9H, s), -2/06(311, s)', 
- ; 6.90-7.00(1H, m), ;7;05(1H, t,. J= 1.7Hz ) f ; ■ s 3* s -\v, v. 
o 7.16(1R^ dr J=7^77flz;) v 7.30-7^57 (6H,m) , -13.59(1H, s) 

( ^);-APCI/MS i: 393^ (M ^ + on:,- ... > r ; r y 0 
Preparation 78 : ;; ■s>/v r ^ ; ^ .v. ,>•/,/■ ,r ; . < : .v-. :} , . w;-. 

- • To, a imixtune^ of 4:rac6tyl^ 
phenyl pyrazole (0v22ng) i ^-mejthoxybenzyl alc^oK(0;105^ ml^ f £; t^^^, • 
tri phenyl phosphine (0.22 g) and dry tetrahydrofuran (3.3fml)was 
added dropwise diethyl azodi car boxy late ('0.113 mli)v under dcercbol ing. 
After sti rr ing for 1 hour : f * the: mixture wais poured into water and the 
mixture: was- extracted ^%ithpe0hylT acetate. {The, Extract- wasOwashed 
with water aind evaporated- ta:^cuo^ : ^^ 

on silica gel (20 ml) using a mixture of chloroform and n-hexane (3-D 
to give a mixture of 4-acetyl-3r(3-t^butyldimethylsilyloxyphenyl )-l- 
( 4-met hoxybenzy 1 ) -5-pheny 1 pyrazol e and 4-acetyl-5r (3-t- ^ 
butyldimethylsi lyloxyphenyl )-l-(4-methoxybenzyl ) -3-pheny 1 pyrazol e 
{(0>19 g) as ^an ioil . ^(^v^s'nh\*v. , : ■ ; > •■tk* . . ^ r 
IR (Film)'*: 1670* 1605, 1580, 1510 cm- V 
NMR (DMSO-de, 6 ) : 0.18y 0.24(total 6H, each s), 

0.96, 0,99(total 9H, each s); 1.90, 1.^3 (total 3H, each s), 
3. 73(3H, s), 5.12, 5. 14( total 2H, each s), 6.59-7.37 (13H, m) 
(+1-APCI/MS : 513 (M t H) + 
Preparation 79 - 

lM-Tetrabutylammonium fluoride solution in tetrahydrofuran (9.85 
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ml) was added dropwise to solution of 4-acetyl -3- (3-t-butyl dimethyl - 
si lyloxyphenyl ) -1- (4-raethoxybenzyl ) -5-phenylpyrazole and 4-acetyl -5- 
(3-t-butyldiraethyl si lyloxyphenyl ) -1- (4-methoxybenzyl ) -3-phenylpyrazole 
(3.88 g) in dry tetrahydrofuran (10 ml) with stirring under ice- 
cooling. After stirring for 0.5 hour, the solution was evaporated in 
vacuo. The residue was chroma tographed on silica gel (80 ml) using a 
mixture of ethyl acetate and n-hexane to give 2.86 g of a crude 
product as an oil, which was recrystallized from a mixture of ethyl 
ether and petroleum ether to give 4-acetyl -3- (3-hydroxyphenyl)-l- (4- 
methoxybenzyl)r5-phenylpyrazole (1.28 g) as crystals, 
mp : 127-128°C 

IR (Nujol) : 1660, 1600, 1510 era" 1 

NMR (DMSO-de , 6 ) : 1.9K3H, s), 3.70(3H, s), 5.09(2H, s), 
6.77-7. 00(7H, m), 7.30-7.57(6H, m), 9.79(1H, broad s) 
:.-".^4taalysi«.-Calcd.. foe .C9«R«sKaO»*l/4HtO : t 

C 74.52, H 5.63, N 6.95 
- Found : C 74.67, H 5.49, N 6.90 
(+)-APCI/MS : 399 (M ♦ H) + 
Preparation 80 

To a mixture of 4-acetyl -3- (3-hydroxyphenyl)-l-( 4-methoxybenzyl) 
5-phenylpyrazole (0.50 g), 2-pheriylethyl alcohol (0.24 ml), 
triphenylphosphine (0.53 g) and tetrahydrofuran (5 ml) was added 
diethyl azodicarboxylate (0.32 ml) under ice-cooling. The mixture 
was stirred at room temperature for 6 hours. Solvent was removed 
under reduced pressure, and the residue was purified by column 
chromatography on silica gel using a mixture of n-hexane and ethyl 
acetate (5:1) as an eluent to give 4-acetyl -l-( 4-methoxybenzyl) -5- 
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phenyl -3- [3- (2-phenyleithoxy) phenyl Ipyrazole as an oi 1 (0,63 g) . 
v TR (Film) : IfflQV 1670, 1610, 1585, ^515 cm- 1 : ; 
NMR; (DMSO-d* , ft) : 1 :89 (3Hy s) , 3> 02 ( 2H, S , . J=6.3Hz), 
3.68C3HV S) , 4-18(2H, t,< J=6.3Hz) ,r : 5.09(2H, s)r, 
• ;6.79-7.59*(18H, m) r - y- • v : r« >:.<>: y . 

(+)-APCI/MS : ;503 (M * H) + . ^ : n 
Preparation 81 ../^.r^v.'... , • - •! - ; : v , 

Tr i¥ 1 uor oirie thanesu 1 f on i c anhydride ;(0-27 ml ) was /added dropwise 
to^mixture W 

triethylamine (0.50 ml) and dry 1,2-dichloroethane (4 ml) at below : 
10°C under nitrogen atmosphere. The mixture was warmed :up ;to room 
temperature and stirred for 18 hours. The mikture was-pa^t4tipned 
between water and ) chloroform, rlhe separated ^organic ,l;ayer twas 
evaporated in vacuo. The residue was chroma%graphedgpn|s^ica]gel 
(40 ml) using a mixture of ethyl acetate and n-hexane (1:3) to^giye >a 
oil (0.21 g) , : which cwas recrystal 11 zed f rom aamixturenoS ethyl ; * 
acetate and h-hexane tfr give ; 4-acety 1 -5-phenyl-3n(3-tri^luprpmeJhane- 
sul f oriy 1 oxypheny 1 ) pyrazbl e ( 0 . 17 g) . • ■? * r — ' !;' 

IR (Nujbl ) :^3160, 3080, 1630, 1570 cmif \ / ^ r 
NMR (DMSO-de, 5 ) : 2.05tf3H, s), 7.50-7>77(9H, ;J m) , 13.79(1H, s) 
Analysis Calcd. for Ci8Hi3F 3 N204S« 1/10 n-hexane : 

0 53.32, H 3.46, N 6.69 
Found : C 53.22, H 3.13, N 6.84 
(+)-APCI/MS : 411 (M + H) + 
Preparation 82 

A mixture of 4-acetyl-5-phenyl-3-(3-trif luoromethanesulfonyl- 
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oxyphenyUpyrazole (0.58 g), 3-trifluoromethylphenylboric acid (0.51 
g), tetrakis(triphenylphosphine)palladiura (0) (49 mg), triethylamine 
(0.76 ml) and dry N,N-dimethylformamide (6.1 ml) was heated with 
stirring at 100°C for 8 hours under nitrogen atmosphere. The mixture 
was partitioned between water and ethyl acetate. The separated 
organic layer was washed with aqueous sodium bicarbonate and 
evaporated in vacuo. The residue was chromatographed on silica gel 
using a mixture of toluene and acetone (20:1) to give 4-acety 1-5- 
phenyl-3-[3-(3-trifluoromethylphenyl)phenyl]pyrazole (0.40 g) as an 

oil. • ,; ' 

IR (Film) : 1660, 1595 cm- 1 

NMR (DMS0-d«, 6) ' 2.08(3H, s), 7.03-7.25(2H, m), 

7.40-7.90(9H, m), 7.95-8.15(2H, m), 13.69(1H, s) 

(-O-APCI/MS : 407 (M + H) + 

Example 1 - ■■■ • - 

A mixture of 4-acetyl-3,5-diphenyl-l-methylpyrazole (1.0 g), 

glyoxylic acid monohydrate (0.67 g) and 1,2-dimethoxyethane (3 ml) was 
refluxed for 26 hours. The solvent was evaporated in vacuo. To the 
residue was added 80%-hydrazine monohydrate (2.2 ml) and then the 
mixture was heated with stirring at 125'C for 2 hours. Ethanol was 
added and then the resulting solid was collected by filtration to 
give 3 , 5-diphenyl-l-methyl-4- (3-oxo-2,3-dihydropyr idazin-6-yl ) - 
pyrazole (0.62 g). The solid (0.25 g) was recrystallized from ethanol 
to give the object compound (0.208 g) as white crystals. 

mp : above 270'C 

IR (Nujol) : 1670, 1590 cm" 1 
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NMR (DMSO-de, 6) : 3.82 (3H, s), 6.73 (1H, d, J=9.7Hz), 

7.00 (1H, d, J=9.7Hz), 7,31-7.50 (10H, m) 
Analysis Calcd. for C 20 RieN 4 0 • l/2HaO 

C 71.20, H 5.08, N 16.61 

ri-r ;.-.-.;-K;i- i •Fp«ntt:^.;C / lQi£S^JZ.<&f$;.l&JZ2.-:\ •- 
(+)-APCI/MS : 329 (M + + 1) 

The following compounds (Examples 2 to 4) were obtained according 
to a manner similar to that of Example h;.^ z> = { 

Example 2 . --v; j: . , ?, ' y-v.- 

5-(Furan-2-yl)-47;(3-oxo-2,3-,dihydropyridazinr 
phenylpyrazole , •- . • r ,..>r ;; -, \ ;.;>-; t ,;>■{ .b y 

mp : >270°C (DMF; : HjO) v .;>.• .7j) ' T.'-V. 

IR (Nujol) .: 1645; 1580 cm" 1 ; w * . , 

NMR (DMSO-de , 5 ) > 6.95-7. 10- (3H,fp) :i v 7.18 (1H, d, J=3. 6Hz) , 
7.36-7.47 (3H, m),. 7,83-7 .99 ^(3H;, ra) , ( 1H, ra) , 

13.55 (1H, s) i ,.' 

Analysis Calcd. for d,Hi 2 N«0 2 .l/2H 2 0.1/10DMF : 
'■-^ v -c; f»tr. : . :t)- C 64. 80, H ; 4. 30, N ;17,91:. 0. , -;.y, 

i;: ; >:. : • Found; : C 64.48, H 4.01, N 18,18 .. • , . •, 
. ; , (*) r APpI/MS,: 305 (M + + 1) : r ( ^ v , ., 

Example 3 y,,- .■••>.. t,-.- : »i ' -.. v :<-•<. 

1 -Benzyl -3 , 5-di phenyl -4- (S-oxo-i.S-dihydrppyridazin-e-yl )pyrazole 

mp : 229-231°C (AcOEt) 

IR (Nujol) : 1670, 1590 cm" 1 

NMR (DMSO-de , 6 ) : 5.33 (2H, s), 6.72 (1H, d, J=9.7Hz), 
7.01-7.51 (16H, m), 12.99 (1H, s), 
• ., Analysis Calcd. for C 2 eH 2 oN«0>l/4H 2 Q : 
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C 76.36, H 5.05, N 13.70 
Found : C 76.48, H 5.01, N 13.97 
(+)-APCI/MS : 405 (M* + 1) 
Example 4 

3, 5-Diphenyl-4- (3-oxo-2, 3-dihydropyr idazin-6-yl ) -1- (phenethyl ) - 
pyrazole 

rap : 203-204°C (AcOEt) 

IR (Nujol) : 1645, 1585 cm" 1 

NMR (DMSO-de , 5) : 3.10 (2H, t, J=7.0Hz), 

4.24 (2H, t, J=7.0Hz), 6.70 (1H, d, J=9.7Hz), 
6.94 (1H, d, J=9.7Hz), 6.96-7.00 (2H, m), 7.07-7.12 (2H, m), 
7.20-7.24 (3H, m), 7.33-7.52 (8H, m), 12.94 (1H, s) 
Analysis Calcd. for C27H 2 2N4O.0.3-AcOEt.0.3-H2iD : 

C 75.21, H 5.60, N 12.44 
• Found : C 75.23, H ^.53, N 12.33 
(+)-APCI/MS : 419 (M* + 1) 
Example 5 

A solution of l-benzyl-3,5-diphenyl-4-(3-oxo-2,3-dihydropyridazin- 
6-yl)pyrazole (1.52 g) in dry tetrahydrofuran (80 ml) was added 
dropwise to a solution of sodium (0.95 g) in liquid ammonia (about 100 
ml) over a period of 10 minutes at below -70*C under nitrogen 
atmosphere. After stirring for 1 hour under the same conditions, the 
reaction mixture was warmed up to room temperature, the mixture was 
treated with ethanol (5 ml), acidified with lN-hydrochloric acid, and 
extracted with ethyl acetate. The separated organic layer was washed 
With brine, dried over magnesium sulfate, and evaporated in vacuo. 
The residue was recrystallized from ethanol to give 3,5-diphenyl-4- 
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(3-OXO-2, 3-dihydropyridazin-6-yl )pyrazole (0.61 g) . ) 
mp : >260'C . • • 1-' ■' . ; -*'- : '- ■'■ 

IR '(Nujoi) f; 3150, :tl670,: 1590/; lSSO^cn? 1 1, , , , 

NMR (DMS0-d 6 , 6 ) : 6.82 (1H, d, J=9.7Hz), 

7.14 (1H, d, J=9.7Hz>); 7.32-7.62 (11H; in), 13.09> (1H, ..s) 
Analysis Calcd. fdf ?etiHi iN 4 0»EtOHh: .*. 

^C;69.98,.H 5.59, ?N. 15.54 r 
Found : C 69.71, H 5.33, N!! 15.95 : <l * 

(+)-APCI/MS : 315 (M + + 1) \ -kyyi'SKt: 

The : following compounds i(ExamplesM 6 to 8 ) were iobtained , accord i ng 
to a manner similar to that of Example 1. •;; :c v :.V^ 

Example 6 • 'y ■)■*.: :.<;.;. 

3- (3-Methoxyphenyl)-4- (3-oxo-2, 3-aihydropyMaaziri-6--yl")-5-. 
phenyl pyrazole ' v •■ --v" • ••• l-'".? V^-;. \r£;<> - * '& ... -'Hi y-'-t: - 
;( mp S:t^07-208X; «(EtOH :i«j0):^^ t ,b t iU; !u-"i, 

IR (Nujol ) : 1670, 1585 cm- 1 a ; V ; : ? 

NMR (DMSO-dc, 6) : 3.74 (3H, s), 6..84V(1H, d } J=9.8Hz), ■ 
6.90-7.10 (3H, m), 7.15 (1H,{ id, :iJ=9.8Hz) , 
7.20-7.50 (6H, m)i 13,13 i(lHV s), 13.60 (dH, s) 
Analysis Calcd. for C 2 0 Hi sNiOa > 1 . 1H,0 : f 

C 68.99, H 5.26, N 60.09 i . 

■ jy- -Found : C 68.67, H 4.73, W 60.07 
7(*)rAPCI/MS : J345 (M + H) * ■, ...v 
Example 7 • 

3- (3-Methyl phenyl )-4-(3-oxo-2,3-dihydfopyridazin-6^yl )-5- 
phenyl pyrazole 

mp : 249-252°G (EtOH : H a 0) 
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IR (Nujol) : 1670, 1590, 1540 cm" 1 

NlitR (DMS0-d 6 , 6) : 2.31 (3H, s), 6.82 (1H, d, J=9.7Hz), 

. 7.12 (1H, d, J=9.7Hz), 7.19-7.50 (9H, m), 13.09 (1H, s), 
13.56 (1H, s) 
Analysis Calcd. for C20H1 MO- 1/2H»0 : 

C 71.20, H 5.08,. N 16.61 
Found : C 71.41, H 5.00, N 16.75 
(+)-APCI/MS : 328 (M + H) + 
Example 8 

r 3- (3-Chlorophenyl ) -4- (3-0X0-2, 3-dihydropyr idazin-6-yl ) -5- 
phenylpyrazole : 
mp : 211-213'C (EtOH : H 2 0) 

IR (Nujol) : 1680, 1595, 1545cm- 1 . : 

NMR (DMSO-de, 6) ' 6.85 (1H, d, J=9.7Hz), ^ v 

7.16 (1H, d, J=9.7Hz), 7.13-7.54 (9H, m), 13.14 (1H, s), 
13.72 (1H, s) 
Analysis Calcd. for CnH^CttUO : 

C 65.43, H 3.76, N 16.06 
Found :C 65.09, H 3.67, N 16.12 
(+)-APCI/MS : 349 (M + H) + , 351 (M + H)* 
Example 9 

3- (3-Fluorophenyl ) -4- (3-0X0-2 ,3-dihydr6pyridazin-6-yl ) -5- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : 259-262'C (EtOH : HaO) 
IR (Nujol) : 3150, 1670, 1590, 1530 cm" 1 

NMR (DMSO-ds, d) : 6.83(1H, d, J=9.7Hz), 7.14(1H, d, J=9.7Hz), 
7.24-7.44(9H, m), 13.12(1H, s), 13.67(1H, s) 
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Analysis Calcd. for .CigHi»FN 4 0>1.6HaO : 

!G 63.19, H 4.52, N 15i51 o • . 

Found : C 63.02, H 4.49, N 15.38 ;«'.• 
(+)-APCI/MS : 333 (M + H)* 
Example 10 ' >.-.'■ « ' v ';: '» :.. 

, 3- ( 2rChl oropheny 1 ) -4- (3-oxo-2 , 3-idihydropyr i dazi n-6-yl ) -5- 
phenylpyrazole was obtained In a •manner: similar ; to sthat of Example 1 
mp 242-244'C (EtOH : : H 2 0) .: ; . ,. ,.(•', „•;. - ': -:«.-• 
IR (Nujol) : 3200/: 1650*, 1590 cm" 1 ; - 

NMR (DMSO-de , 8 ) : |6.74(lh\ d, J=9.8Hz), :6.93,(1H, d, J=9.8Hz), 
7. 30-7. 70 (9H, m), 12.88(1H, s)i, : r V 

13.55, 13. 66 (total 1H, each s) 
i Analysis Calcd. foriCuHi jClN*©.!^^ : 
' a j -'-J; ■!.<; ■ z..[ C 64 . 60} H : 3.85 , N -45 .86 -r- , ; ^ 
Found : C 64.63, H 3.86, N 15. 98 /! : :. I \ 
(+)-APCI/MS : 349 (M + H) + • ' . vi' r 

Example 11 f " . " .U'. : .^'^i. ' : ' ' ■ •■ . 

3-(4-Chlorophenyl)-4-(3-oxo-2,3-dihydropyridaz4n-6-yl)-5- 
phenylpyrazole was obtained in a manner' -si mi lar to that .of Example 1 
mp : >260"C (CHCli : AcOEt) i 
IR (Nujol) : 1670, .1595, 1540 cnrf r 

NMR (DMSO-de, 8 ) : 6.83(1H, d, J=9.7Hz), :7.12(1H, d, J=9.7Hz), 

7. 43-7. 48 (9H, m) 
Analysis Calcd; for Ci9Hi3ClN«0 : 

C 65.43, H 3.76* N 16.06 
Found : C 65.55, H 3.79, N 15.83 
(+)-APCI/MS : 349 (M + H)* 
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Example 12 

3- (3 , 4-Dichl orophenyl ) -4- (3-oxo-2 , 3-dihydropyr i daz i n-6-yl ) -5- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : 231-233°C 

IR> (Nujol) : 1680, 1650, 1590, 1540 cm" 1 

NMR (DMS0-d 6 , 6) : 6.84(1H, d, J=9.7Hz), 7.14(1H, d, J=9.7Hz), 

7. 30-7. 73 (8H, m), 13.13(1H, s), 13.75(1H, s) 
Analysis Calcd. for 'CiiHtaCltNiO-l/ZHaO : 

C 58.20, H 3.34, N 14.28 • 
Found : C 58.40, H 3.07, N 14.45 
(+)-APCI/MS : 383 (M + W* 
Example 13 - 

3- (3, 5-Dichl orophenyl )-4- (3-oxo-2, 3-dihydropyr idazin-6-yl ) -5- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : 163-164°C (EtOH) ^ 

IR (Nujol) : 3150, 3100, 1675, 1595, 1560cm- 1 

NMR (DMSO-de, 6) ' 6.86(1H, d, J=9.7Hz), 7.17(1H, d, J=9.7Hz), 

7. 43-7. 68 (8H, m) 
Analysis Calcd. for Cj9Hi»ClaN40-l/2Et0H : 
C 56.62, H 4.04, N 13.20 
Found : C 57 . 03 , H 4 . 03 , N 12. 98 
(+)-APCI/MS : 383 (M + H) + 
Example 14 

3- (2-Methyl phenyl )-4-(3-oxo- i 2,3-dihydropyridazin-6-yl )-5- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : >250'C (EtOH : H a 0) 
IR (Nujol) : 3200, 1650, 1590, 1550 cm" 1 
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NMR (DMSO-dc. 5) : 2.13(3H, s), 6.72 (1H, d, J=9.7Hz), 

6.96(1H, d, J?9.mzX, ,6^93-7:. 52 (9h*i f m), 12.94(9H, s), 
13.55, 13. 56 (total 1H, ^ach s) 1 • 
Analysis Calcd. for C2oHi6N40.1/4H20 ^ - • : 

C 72.16, H 4.99, N 16.83 - U vW.^-C . "\ 

• . - c : i >x ■ Found : iC s 72^15, H: 4l97, oN; 16. 95 : , ; v \ , .y^,.- „••'.- V : ~K 
, .x j(^-APCI/MS, ? :fi329 (M tuH) + , V> . f; '. .^r.-; : * r ; 

Example 15 ' \Q t H < ■%:■&} ' ' ^ t ■■ ♦/ i < .S^s ■ ■ - '"■ . 

3-(4-Methylphenyl)-4-(3^oxoS2,3edi%dropyrid 
jpheflylpyrazoleRwastobtained in a manner .similar to that of Example 1. 
mp. : • 259-261?C (EtOH :''H 2 0) > .!■!? . ; ^ - '\j.-?> .' 

IR (Nujol) : 1675, 1590, 1540; cm:^ ^ ; r s s! : 
NMR (DMSO-de, 6) : 2.32(3ff, s), 6.82(1H, dj J=9:7Hz),p ; • 
7. 11 (Iff, d, J=9.7Hz^, 7V14-7.44(9HV ii>), 13.09(111, s), 
. -- 13.57(1H, s) ■ '?1 
Analysis Calcd. for C 2 ohYeN«0.1/3EtOH : jr. . 

C 71.98, H 5.27, N 16.30 
. i Found :1C 7:2.24; H 4. 97i, N 16.11: !■•.•■:■■ '4 ; } 
:h(*)^APCI/MSs?: 329 (M > »)♦* #■'.<■''. ••/ :✓/-<?,. ■'. / ■.. P ; ;'- : ^Y" ' . 

Example 16 \i) . ' TE"-:. ■ : • 

3- (3-Ethyl phenyl )-4-(3-oxo-2,3-dihydropyridazin-6-yl )-5- 
phenylpyrazOle was obtained in: a manner similar to that of Example 1. 
mp : 211-213°C (EtOH : H 2 0) 
IR CNujol}) : 1680, 1595, 1540 cm" 1 

NMR (DMSO-de, 8) ~ '• M.15(3H, t, J=7.5Hz), 2.59(2H, q,< J=7.5Hz), 
6.81(1H, d, J=9.7Hz), 7.13(1H, d, J=9.7Hz) ; , J 
7. 15-7. 45 (9H, m), 13.08(1H, s), 13.54(3LH, s) 
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Analysis Calcd. for C 21 Hi eN4CM/3EtOH : 

C 72.74, H 5.63, N 15.66 
Found : C 73.12, H 5.47, N 15.30 
(+)-APCI/MS : 342 (M + H) + 
Example 17 

3- (4-Methoxyphenyl ) -4- (3-oxo-2, 3-dihydropyr idazin-6-yl ) -5- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : 215-218°C (EtOH : H 2 0) 
IR (Nujol) : 1680, 1600, 1540, 1510 cm" 1 
NMR (DMSO-de, 6) : 3.77(3H, s), 6.82(1H, d, J=9.7Hz), 

6.85-7.09(2H, m) , 7.06(1H, d, J=9.7Hz), 7.35-7.44(7H, m), 
13.08(1H, s), 13.46UH, s) 
Analysis Calcd. for C 2 oHi«N40 2 «l/4HjO: 

C 68.86, H 4.77, N 16,06 
Found : C 68.61, H 4.69, N 15.97 
(+)-APCI/MS : 345 (M + H) + 
Example 18 

3-(3-Ethoxyphenyl)-4-(3-oxo-2,3-dihydropyridazin'6-yl)-5- 
phenylpyrazole was obtained in a manner similar to that of Example 1 
mp : 214-215'C (EtOH : H 2 0) 
IR (Nujol) : 1680, 1590, 1540cm" 1 

NMR (DMSO-d? , 8) 1.3K3H, t, J=6.9Hz), 3.90-4. 10(2H, ra), 
6.83(1H, d, J=9.8Hz), 6. 86-7. 02 (3H, m), 
7.14(1H, d, J=9.8Hz), 7.17-7.44(6H, m), 13.11(1H, s), 
13.57(1H, s) 

Analysis Calcd. for C 2 iHi8N 4 0 2 .0. 18M-C31C1 3 : 

C 66.97, H 4.82, N 14.75 
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Found : C 67.16, H 4.79, N 14.25 
(+)-APCI/MS : 359 (M + H>* / <• - - ? 

Example 19 •" 1 

3- ( 3-Isopropoxypheny 1 ) -4- ( 3-oxo-2 , 3-d i hydropyr i dazi nt6-yl ) -5- 
phenylpyrazole was 'obtained in a manner' similar to that of Example 1 
mp : 183-185 ,, C (AcOEt n-Jiexahe)U ; . ['-'■■■■, 
IR (NujolH: 1680, 1595 cm" 1 - ■' .' :• > . < V Y 

NMR (DMS0-d« , 6 ) : 1.24(6H, d,; J=6 ; OHz*) 4 . 54 ( 1H, broad s) , 
6.84(1H, d, J=9.7Hz), 6.86-7.44(3H,:;m), 
7.16C1H, d, , J=9.7Hz), 7.19-7.44:(6H, :.m), ( 13.12(1H, s), 
13.56(1H, s) \'t c\t ,;:3-- V:3 '. 

Analysis Calcd. for C 22 H 2 oN40 2 : £/ V 

' -V.$ f ; C 70.95, H 5.41, N 15:04 : ; : 7 .<>-:7 J , 

•i- : ;*;.«*' 'vrwi ttfound *Cj 34 . 14* .-H -S&Z^ti&ptei-i") ;• • ffcr -p a* w *r ■■ 
(■+') -APCI/MS : 373 (M + H)* 
Example 20 ?.'r,\.\i. -..'->:V • *./ ' 

3 , 5-Bi s ( 3-chloropheny 1 ) -4- (3-oxo-2 , 3*di hydropyr i dazi n-6-yl) - 
pyrazole was obtained in a manner similar^ to that, of Example IV 
mp': 240-242 ? C (EtOH s H 2 0) , , T i :r Ml\ 

IR (Nujol) : 1690, 1595 cm~4 fi;. V " 
NMR (DMSO-de, 8 ) : 6.87(1H, d, J=9;7Hz), 7il8(lH, d; J=9.7Hz), 

7.33-7. 54(8H, m), 13.19(1H, s), 13.83(1H, s) 
Analysis Calcd. for Ci 9 Hi 2 C1 2 N 4 0. l/3EtOH : 
* C 59.26, H 3.54, N 14.06 

Found : C 59.64, H 3.51< N 13.75 
(+) -APCI/MS : 383 (M + H)* 
Example 21 
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3 , 5-Bi s ( 4-methoxypheny 1 ) -4- ( 3-oxo-2 , 3-di hydropyri daz i n-6-y 1 ) - 
pyrazole was obtained in a manner similar to that of Example 1. 
mp : >250°C (EtOH : H 2 0) 
IR (Nujol) : 1680, 1600, 1510 cm" 1 

NMR (DMS0-d 6 , 8) ' 3.76(6H, s), 6.8H1H, d, J=9.8Hz), 
6.84-7.09(4H, m), 7.10(1H, d, J=9.8Hz), 
7.37(4H, d, J=8.7Hz), 13.08(1H, s), 13.35(1H, s) 
Analysis Calcd. for Gj , Hi BNiOa-lAHiO : 

C 66.57, H 4.92, N 14.79 - 
Found : C 66.21, ;H . 4.85, N 14.82 
(+)-APCI/MS : 375 (M + H) + 
Example 22 

4-(3-0xo-2,3-dihydropyridazin-6-yl)-5-phenyl-3-[3-(3- 
trifluoromethylphenyDphenyllpyrazole was obtained in a manner similar 
to that of Example 1. 

mp : 115-116'C (EtOH : H s 0) 

IR (Nujol) : 1680, 1590, 1540 cm" 1 

NMR (DMSO-de, 8) : 6.86 (lHi d, J=9.8Hz), 

7.20(1H, d, J=9.8Hz), 7.30-8.10(13H, m), 13.12 (1H, s), 
13.65, 13.70(total 1H, each s) 
(+)-APCI/MS : 459 (M .+ H) + 
Example 23 

3 , 5-Di phenyl - 1-ethy 1 -4- ( 3-oxo-2 , 3-d i hydropyr i daz i n-6-y 1 ) -pyr azol e 
was obtained in a manner similar to that of Example 1. 
mp : 214-216°C (EtOH : H 2 0) 
IR (Nujol) : 1645, 1580cm" 1 1 
NMR (DMSO-de, 8) 1.34(3H, t, J=7.2Hz), 
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4.08(2H, q, J=7.2Hz), 6.71(1H, d, J=9.7Hz), 
7.00(1H, d, J=9.7Hz), 7.29-7.50(10H, m), 12.96UH, s) 
Analysis Calcd. for CiiHiaNiOrlAHsQ : > ; 

C 72.71, H 5.38, N 16.15 : , 
Found : C 73.09, H 5.33, N 16.27 
(+)-APCI/MS: : . 343 r(M + H) + .- : ,-*.< '. .■: ; 

Example. 24 .= f ., ; , . . L . . ...... ... •.• .,■ t;t \-. •^•• i : i -7 ; r 

1-Isobutyl -3 ,5-di phenyl -4- (3-oxo-2 , 3-dihydropyri dazin-6-yl )- 
pyrazole was obtained i n a manner si mi lar to that < pf Example 1.; 
mp : 186-187X; (AcOEt : n-hexane) : ■( r Xi: ; I - 

IR (Nujol) : 4670, 1590 cmr 1 , ''u 
NMR (CDCla, 5) : 0.81(6R, d,:- J=6.7Hz) v 2/4?f2^,tl^-«) . 

3.90(2H, d, J=7 . 4Hz ) , 6 . 68 ( 1H, d , J=9 . 7Hz) , - ? ; • 
\1.3B(m t ,d,.J^.-^^_.1.31^.5&iim t \<m),. 10.94(1H, s) 
Analysis Calcd^ to 

C 74.23, H 6.61, N 13.93 
Found : C 74.60, H 6.71, N 14.03 
[" (+)-APCI/MS : ,37a (M + H)* . - , jy, ■ • -it,- 

Example 25 •• .; ' ,, -y . "yic -.jfr ; .- >;.• " : • • 

3 , 5-Di pheny 1 -4- ( 3-oxo-2 , 3-di hydropyr i daz i n-6-y Dtr.l-n^ 
pentyl pyrazole was obtained in a manner si mi lar to that of Example 1. 
mp : 160-161*C (EtOH .: H a 0) 
IR (Nujol) : 1645, 1585 cm" 1 

NMR (DMSO-ds, 6} : 0.78(3H, t, J=6.5Hz), 1.12-1. 19 (4H, m), 
1.60-1.85C2H, m), 4.05(2H, t, J=7.3Hz>, 
6.70(1H, d, J=9.8Hz), 7.00(1H, d, J=9.8Hz), .. . 
7.29-7.49(10H, m), 12.96(1H, s) 

t ... 
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Analysis Calcd. for CsrfiVNiO -1/4H 2 0 : 

C 74.11, H 6 35, N 14.40 
Found : C 74.12, H. 6.26, N 14.48 
(+)-APCI/MS : 385 (M + H) + 
Example 26 

l-Benzyl-5-methyl-4-(3-oxo-2,3-dihydropyridazin-6-yl)-3- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : >250'C (EtOH : H 2 0) 
IR (Nujol) :1670,1590cm- 1 
NMR (CDC1 3 , 6) : 2.32(3H, s), 5.39(2H, s), 

6.78(1H, d, J=9.8Hz), 6.96(lH, d, J=9.8Hz), 
7.19-7.5K10H, m), 11.84(1H, s) 
Analysis Calcd. for C21H18K4O .1/4H 2 0 : 

C 72.71, H 5.38, N 16.15 
Found : C 72.98,- >H 5.40, N 16.43 
(+)-APCI/MS : 343 (M + H)* 
Example 27 

1- (4-Methoxybenzyl )-4- (3-OXO-2, 3-dinydropyr idazin-6-yl )-3- 
phenylpyrazole was obtained in a manner similar to that of Example 1. 
mp : 153-155°C (AcOEt : n-hexane) 

IR (Nujol) : 1660, 1590, 1550, 1505cm- 1 c 

NMR (DMSO-de, 6) '• 3.73(3H, s), 5.31(2H, s), 

6.82(1H, d, J=9.8Hz), 6.93(2H, d, J=8.6Hz), 
7.24(1H, d, J=9.8Hz), 7.26-7.44(7H, m), 8.21(1H, s), 
13.00(1H, s) 

Analysis Calcd. for CiiHieN*©* : 

C 70.38, H 5.06, N 15.63 
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Found : C 70.37, H 5.07, N 15.49 
(+>-APCI/MS : 359' |M + H) + -c X". ip^-h -v 

Example 28 • - ; - • ^ •:. ovi? M >r: -.. . v*" . • r.- ••• 

•1- (4-Methoxybenzyl ) -4- (3voxp^2i3^dthydr.opyMdazin-6-yr)-5- 
pheny 1 pyr azo 1 e wa s ibbta tned ! <i n a " manner as i m M a r7't o «t hat of. Exampi e \l . 
v hhp : 203-204°C (AcOEt) - • :.*r>?.ihs? : '.. . ijr • ^«<.-f 

'•IR (Nujbl) : 1650, 1600, 1590, ISOSbem-. 1 . ; • . r/ 
NMR (CDGlav ? : H3.76(3H, sK 5.\t2(2H; >s) , -6.66-6. 86(4H* m) * . 
mofrv : 6'.93-6.9T(2H,*m) , 7;.20-7-;26(2H, itn) 7.37r7.51(3Hi m)., ; r ,. ;V: - : . 
^.36^(1H,'^, 11.35(l«v^sr hsKv-^b-^f.' V< ;er.v.rv r -.|4{( 
Analysis Calcd.-fdr CalHi sNiOj -l^HjO : stfi -.V.-s* 

•*. . v ; . C 69.50,mH 5;14v N 15v44 ; V ■ ,C ": • >=■ :* 
Found : C 69.44,: i« 5.21, N 15;05:' i\r ' ^1 v • 
(+)-APCI/MS : 359 (M + H)* ; ;>^; • .• 

Example 29 ' ' *;*:»' 30St .• i « . ■ • 

1 - ( 4-Methoxybenzy 1 ) J 4- ( 3-6xo-2 , 3-di hydropyr i daz i ri<-6Tyli) -5-pheny 1 
3- [3-( 2-pheriylethoxy ) phenyl ] pyrazole Was obtained >i n a manner simi lar 
to that of Example 1. v r ii> ' M i ) 

mp : 249-253'C (AcOEt: : EtOH) ?:,.,«: tt/s . 
IR (Nujoi) : 1660, "1650; 1590, 1510 cm" 1 ) 
NMR (DMS0-d», <5 ) : 2.95-3. 10(2H, m), 3.70(3hY s) , 

4.10-4.2K2H, m), 5.24(2H, s), 6.68-7.06(9H, m), 
7.20-7.46(llH, m), 12.98UH, s) 
• Analysis Galcd. for C3sH3oN«0 3 :* ; l/2H 2 0 : 

C 74.58, H 5.54, N 9.94 
- Found : C 74.75, H 5.53* N 9.95 
(+)-APCI/MS : 555 (M ♦ H)* 



WO 97/01551 



PCT/JP96/01747 



Example 30 

A mixture of 4-acetyl-3,5-diphenyl-l-(4-methoxybenzyl)pyrazole 
(0.73 g), glyoxylic acid monohydrate (0.73 g) and dry 1,2- 
dimethoxyethane (7.3 ml) was refluxed for 3 days. The solvent was 
evaporated in vacuo. To the residue was added 80% hydrazine 
monohydrate (1.2 ml) and then the mixture was refluxed with stirring 
for 0.8 hour. Water was added to the reaction mixture and then the 
resulting solid was collected by filtration. The solid; was 
chromatographed on silica gel (20 ml) using a mixture, of chloroform 
and methanol (40:1). The desired fractions were collected and 
evaporated in vacuo. The residue was recrystalli zed from ethyl 
acetate to give 3,5-diphenyi-l-(4-methoxybenzyl)-4-(3-oxo-2,3- 
dihydropyridazin-6-yl )pyrazole (0. 15 ,g) . 
mp : 200-203°C 

IR (Nujol) : 1645, 1580, 1505 cm" 1 

NMR (DMSO-de, 6 ) : 3.70(3H, s), 5.24(2h\ s), 

6.7K1H, d, J=9.8Hz), 6.82-6.87 (2H, m), 6.98-7. 04(3H, m), 
7.30-7.50(10H, m), 12.98(1H, s) 
Analysis Calcd. for C 2 7H22N40 2 'l.l-Ac0Et: 

C 70.97, H 5.84, N 10.54 
Found : C 70.72, H 5.72, N 10 63 
(+)-APCI/MS : 435 (M ♦ H)* 
Example 31 

A solution of l-(4-methoxybenzyl)-4-(3-oxo-2,3-dihydropyridazin- 
6 _ yl )-5_pl 1 enyl-3-t3-(2-phenylethoxy)phenyl]pyrazole (0.34 g), anisole 
(0.5 ml) and trifluoroacetic acid (1.1 ml) in 1,2-dichloroethane (2.2 
ml) was refluxed with stirring for 10 hours. The mixture was 
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evaporated in vacuo. The residue was ehromatographed on silica gel 
(20r ral ) usfing a mixture of chl prof or^ and ethyl acetate (3:1) . , The. „ 
desired fractions were collected and- evaporated in vacuo. The residue 
was recrystall.ized; from a mixture of : ethyl acetate and n-hexane to ... - 
give 4- (3-0X0-2, 3-dihydrppyridazin-6-yl)-^ : . T; . ~ 

phenyl ethoxy ) phenyl ] pyrazol e ,(0.12 g) as colorless crystals. ; 
' mp :-19Q-194°G >\: .». ' -.v^.- --\r >' 

IR (Nu jol ) : 1680> V 159Q, cm" 1 , ; : • .;■ r v- ^ S ! -i 

NMR (DMS0-d«, 6) : 2.95-3. 10(2H, m), 4.17(2H, d, J=6.9Hz)?, ; 

6.79-7. 44(16H, ra) , 13.11 (1H, s), 13.56(1H,ys.) • ( , ," 

Analysis Calcd. for C17H22N4O2 : , ; ; ; 7 ; : : . ^ ; 
: X' V- • C 74"64f H ,5.10, N 12.89 ti v , ; ^ 
Found : C 74.88, H 5.01, N 12.93 , : 
(+)-APCI/MS : 435, (M + H)j* 

Example 32 C ; .'»'■•-;■•;:■* -■•;;•/ J;;- ' ■• ? '-: ' .-Jiv-A.. 

4- (3-0x0-2, 3-dihydropyridazin-6-yl )-3-phenyl pyrazol e was obtained 

in a manner similar to that of Example 31. .-..J 

mp : 249-250°e (DMF : H 2 0) ■ ■•; , 

IR (Nujpl) : 3180, 1650, 1585 cm" 1 
;. nNMR (DMS0-d«, d\) : 6 . 84 ( 1H , d , J=9 . 8Hz ) , : 7 . 29-7 . 48 ( 6H , m) , 
! 7>85, 8.16(total 1H, each s)., 12.94(1H, s), : 

13.26, 13.38 (total 1H, each s) 
Analysis Calcd. for C13H10N4O : 

C 65.54, H 4.23, N 23.52 
Found :C 65.40, H 4.19, N 23.63 
(+)-APCI/MS : 239 (M + H) + ' 
Example 33 
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To a mixture of 3,5-diphenyl-l-ethyl-4-(3-oxo-2,3- 
dihydropyridazin-6-yl)pyrazole (0.40 g), potassium tert-butoxide (144 
mg), 18-crovm-G (31 mg) and dry tetrahydrofuran (10 ml) was added 
iodomethane (0.073 ml) at room temperature. After the mixture was 
stirred at room temperature for 4 hours, water was added to the 
mixture. The resulting solid was collected and recrystallized from a 
mixture of ethanol and water (1:2) to give 0.31 g of crystals of 3,5- 
d i phenyl -1-ethy 1 -4- ( 2-methy 1 -3-oxo-2 , 3-d i hydropyr i daz i n-6-y 1 ) 
pyrazole. : 

mp : 129-130'C 

IR (Nujol) : 1645, 1580cm" 1 

NMR (DMSO-de, 6) '> 1.33(3H, t, J=7.2Hz), 3.49(3H, s), 
4.08(2H, q, J=7.2Hz), 6.76(1H, d, J=9.5Hz), 
6.99(1H, d, J=9.5Hz), 7.33-7.53(10H, m) 
Analysis Calcd. for CjjH 2 oN 4 0 : 

C 74.14, H 5.66, N 15.72 
Found : C 73.76, H 5.60, N 15.73 
(+)-APCI/MS : 357 (M + H) + 
Example 34 

3,5-Diphenyl-l-isobutyl-4*-(2-methyl-3-oxo-2,3-dihydropyridazin-6 
yDpyrazole was obtained in a manner similar to that of Example 33. 
mp : 126-128'C (AcOEt : n-hexane) 
IR (Nujol) : 1655, 1585 cm" 1 

NMR (CDCI3, 8) : 0.84(6H, d, J=6.7Hz), 2.15-2.38(1H, m), 

3.60(3H, s), 3.90(2H, d, J=7.4Hz), 6.65(1H, d, J=9.5Hz), 
6.80(1H, d, J=9.5Hz), 7.32-7.57(10H, m) 

Analysis Calcd. for C 2 4Hi4N«0.1/4H 2 0 : 
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C -74.11, H 6.35, N 14.40 
Found : =C 74. 28; H 6.34, N 14.32 : : 
(+)-APCI/MS : 385 (M + H) + 
Example 35 

3,5-Diphenyl-4H2-methyl )-l-n- 
pentylpyrazole was obtained > in a manner similar to that of Example 

33. ' ' " : - ••• > • . ? ■ 

. oi.h : >"' ..' .(> rx ■ ':■ . , >'. '; '- ; A ^ • >.'>.•• 'l.'V 

? IR;(filum) : 1645^ 1580 cm" 1 a ^ \; • ' H - v 
. NMR (GDCI3, 5 ): < #.83(3H, t, J=6.5Hz) : , 1 148-1. 29 (4H, m) , . 1 ^ 
v> ,;• 1.79-1.87.(2H, , 3 :60(2H, s), 4. 10 (2H, t , ' J=7 . 5Hz) ;s 
6.66<1H, d, J=9.5Hz), 6.81(1H, d, J=9.5Hz),. 
7.34-7.57 (10H, m) 
(+,)-APCI/MS : 399 (M ♦ H)* ^ ^ . : , ^ t - • : = 
Example 36 ' {■'■?}. V' ; '• .. yi> t ...-.^ > Gf*t.:- fir": : ■ 

To a mixture ?of 13;5-diphenyl^l-(4-methoxybenzyl)-4^(3^oxo-2,3- 
dihydrbpyridazinT6-yl )pyrazole (0.50 g) ; potassium tert-putoxide (140 
mg), 18-crown-6 (30 mg) and dry tetrahydrofuran (10 ml) was added 
iodomethane (0.12 ml) at room temperature. After the mixture was 
stirred at room temperature for 24 hours; it was partitioned between 
ethyl acetate and water. The separated ethyl acetate layer was washed 
with water and brine, dried over anhydrous magnesium sulfate, and the 
solvent was ^evaporated in vacuo to give 3,5-diphenyl-4-(2-isopropyl- 
3-OXO-2, 3-dihydropyrldazin-6-yl)-l-(4-methoxybenzyl)pyrazole (0.47 g) 
as an oil. 

IR (film) : 1660, 1600, 1590 cm" 1 . 

NMR (CDCI3, 6) : 0.99(6H, d, J=6.6Hz), 3.77 (3H, s), 
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5.13(1H, sep, J=6.6Hz), 5.2K2H, s), 6.63(1H, d, J= 9.5Hz), 
6.76-6.82(3H, m), 7.03-7.08(2H, m), 7.20-7.55(10H, m) 
(+)-APCI/MS : 477 (M + H) + 
Example 37 

A mixture of 3,5-diphenyl-4-(2-isopropyl-3-oxo-2,3- 
dihydropyridazin-6-yl)-l-(4-methoxybenzyl)pyrazole (0.44 g), anisole 
(0.9 ml), trifluoroacetic acid (2.2 ml) and 1,2-dichloroethane was 
refluxed for 2 hours. After the solvent was evaporated in vacuo, the 
residue was purified by column chromatography on silica gel using a 
mixture of n-hexane and ethyl acetate (25:1) as an eluent to give 
3,5-diphenyl-4-(2-isopropyl^3-oxo-2,3-dihydropyridazin-6-yl)pyrazole 

(0.19 g) as crystals. 

mp : 220-222°C (AcOEt : n-hexane) 

IR (Nujol) : 3150, 1640, 1575, 1560cm" 1 

NMR (DMSO-de, 6 ) : 1.08(6H, d, J=6.6Hz), 

5.1K1H, seq, J=6.6Hz), 6.8K1H, d, J=9.5Sz), 
7.04(1H, d, :J=9.5Hz), 7.31-7.44(10H, m), 13.60UH, s) 
Analysis Calcd. for C 2 jH 2 oN40«1/2HjO : 

C 72.31i H 5.79, N 15.33 
Found : C 72.33, H 5.67, N 15.15 
(+)-APCI/MS : 357 (M + H) + 
Example 38 

A mixture of 3-(3-methoxyphenyl)-4-(3-oxo-2,3-dihydropyridazih- 
6_yl)-5_ph en ylpy razo ie (0.22 g), 30% hydrogen bromide in acetic acid 
(2 ml), and 4.8% hydrogen bromide in water (2 ml) was refluxed with 
stirring for 16 hours. The reaction mixture was diluted with water 
and made basic with 28% ammonia in water. The resulting solid was 
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collected by filtration, which was recrystallized from a mixture of 
ethanol and water to give 3- ( 3-hydroxypheny 1 ) -4- ( 3-bxo-2 , 3- 
dihydropyridazin-6-yl ) -5-phehylpyrazole 40:44 -g) . - 

mp : >250"C (EtOH ?: H 2 0) ; v.'. 

IR (Nujol) : 3275, 1650, 1580i 1550, 1525 cm~*x 

NMR (DMSO-de, 6 ) :'16.65-6.-90(4H,.'iWi, ^U-7<:43(3«, -jfl* • • 

9.44, 9.64(total 1H, each s), 13.06(1H, s), 13.50(1H, s) 
•* -. Analysis Galcd. forvC^Hi^N^Os ^HiOr:^ i ; . > 
; .'. <, --•••] ^v-r.,rxC 67i25,^H;;4ri46i N 46.54.; I**&v r. 
, Found : C 67.53, H 4.41, N16<59*/ 

(+)-APCI/MS : 331 (M + H) + ! % ; .y?/:' . : - r 
Example 39 U' J l : : ..f-..-f' .V : '. .v-'-.^ 

3-(3-tert-Butyldlmethylsilyroxyphenyi) 
dihydropyridazin-6-yl)-5-phenylpyrazole was obtained^ in a manner 
similar to that of Preparation 77.. : :v-- dr. ^ : ■-.■r^A. ±,-J 

mp : 167-172*C (AcOEt ; : n-hexarie) 

IR (Nujol) : 3170V 1680, 1590cm" 1 

NMR (DMSO-de, 6) : 0.16(6H, s), O^SOH, sK 6, $4-6., 89 (3H, m), 
7.16-7.23(2H, m), 7.22-7.40(6H, in), 13.13 (1H, s), 
v."; i:"- 13.71 (1H, s) - .•>/.-.■ • 1 .;;v v ^>\^; i; .i':'^:. : \ 

(+)-APCI/MS : 445 (M + H) + vo r- 

Example 40 

1- ( 4-Methoxybenzyl ) -5- (3-oxo-2 , 3-dihydropyr idazin-6-yl ) -3- 
phenylpyrazole was obtained in a manner similar to that of Example 1 
mp : 161-163°C (GHC1 3 : n-hexane) 
IR (Nujol) : 1650, 1595, 1520, 1505cm- 1 
NMR (DMS0-d 6 , 6 ) : 3.69(3H, s), 5;65(2H, s), 6.85(2H, m), 
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6.95-7. 19(3H, m), 7.32-7.48(5H, m), 7.82-7.98(2H, m), 
13.30(1H, s) 
Analysis Calcd. for CjiHi 8N4O2 -0.6CHC13 : 

C 60.33, H 4.36, N 13.03 
Found : C 60.04, H 4.31, N 12.91 
(+)-APCI/MS : 359 (M + H)* 
Example 41 

3 , 4-Di phenyl - 1- ( 4-methoxybenzy 1 ) -5- ( 3-oxo-2 , 3-d ihydropyr i daz i n-6- 
yDpyrazole was obtained in a manner similar to that of Example 1. 
mp : 221-223"C (AcOEt : n-hexane) 
IR (Nujol) : 1650, 1590, 1505 cm" 1 
NMR (DMSO-ds, 6) : 3.71(3H, s), 5.40(2H, s), 

6.74C1H, d, J=9.8Hz), 6.85-6.92(3H, m), 7.10-7.39(12H, m), 
13.39(1H, s) . 
Analysis Calcd. for C 2 7Hj 2 N40i : 

C 74.64, H 5.10, N 12.89 
Found : C 74.36, H 5.28, N 12.85 
(+)-APCI/MS : 435 (M + H) + 
Example 42 

5- (3-0x0-2, 3-dihydropyridazin-6-yl)-3-phenylpyraZole was obtained 
in a manner similar to that of Example 31. 
mp : 206-208°C (DMF : H s 0) 

NMR (DMS0-de, 6) : 7.00(1H, d, J=9.8Hz), 7.12(1H, s), 
7.33-7.5K3H, m), 7.84(2H, d, J=7.0Hz), 
8.00(1H, d, J=9.8Hz), 13.48(1H, s), 13.58(1H, s) 

Analysis Calcd. for Ci3HioN«0-H 2 0 : 

C 60.93, H 4.72, N 21.86 
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Found : C 60.79, H 4.70, N 21.85 
(+)-APCI/BS : 239 (M + H): + . ^q^o ; : • 

Example 43 

3 f 4-Diphenyl- ; 5-(3-oxo~2,3-dihydropyridazin^6-yl Vpyrazole was 
obtained in a manner similar to that of Example 3jL 
mp : >250°C (CHCla MeOH) " 
IR (Nujot) : 3240, 1670, 1650, 1590, 1550, 1500 cnr 1 
NMR (DMS0-d 6 , 8 ) : 6.87(1H, d, J=9.9Hz) , 7. 16-7. 30(1 1H, m) * 
13.00(1H, broad s), 13.59(llf, broad s) 

Analysis Calcd. for Ci 9Hi4N4d-l/4H 2 0 : •• 

•." vi"^:;^*,: ; \ vi^v ■ .• ' : ' -ma-.--:- •//..;• ' *5- ht..;-^- - •. : ■'. 

- C 71.57, H 4.58, N 17.57 

r v ^:v \. -vr s-v^v;-v - -^v' ' "s* T \;.^ ') v ■ :V^U-v3V . ■ en.. 
" Fbund : C 71.28, H 4.39, N 17.59 

■>.}:« * ■• : :• ■. • ' ; ■ ^r/* • • ■ *>■•■';:*■. -to *.-Y. .- ; ; a, • 

Example 44 

5-Methyl-4- (3-bxp-2,3, 4, 5-tetrahydropyridazin-6-yl)-3- 
phenylpyrazole was obtained in a manner si mi lar to that of iExaimpie 5. 
mp : 223-225°C (AcOEt) "''^' V J- 
IR (Nujol) : 3170, 1660, 1630 cnr 1 ^ 
NMR (DMSO-de, 6) 2.29(3H, s), 2/33-2.45(4H, m), 
••' 5 '%^-7.5i(^H,- f '»')* .ib."75(lH,*'s) , 12.9T(1H,' s) " 
dialysis Calcd. for ^^^KiO-l/lOAcdEt : 

C 65.74, H 5 .67, N 21.36 
Found : C 65.78, H 5.71, N 21.06 
(+)-APCr/MS : 255 (M + H) + 
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CLAIMS 

1. A pyrazole compound of the formula (I): 

0 




wherein R 1 and R 3 are the same or different and each is independently 
hydrogen, lower alkyl, ar( lower) alkyl, heterocyclic group, or aryl 
which may have one or more suitable substituent (s) , 

R 2 is hydrogen, lower alkyl, or ar(lower)alkyl which may have 
one or more suitable substituent (s), and 

R 4 is hydrogen or lower alkyl, 
or a salt thereof. 

2. The compound of claim 1, wherein 

R 1 and R 3 are the same or different and each is independently 
hydrogen; lower alkyl; phenyl (lower ) alkyl; unsaturated 3 to 8-membered 
heteromonocyclic group containing an oxygen atom; or phenyl which may 
have 1 to 3 suitable substituent (s) selected from the group 
consisting of halogen, lower alkyl, lower alkoxy, hydroxy, lower 
alkyl-silyloxy, phenyl (lower) alkoxy, and phenyl which may have 
halo( lower )alkyl; 

R 2 is hydrogen, lower alkyl, or phenyl (lower) alkyl which may 
have lower alkoxy, and 

R 4 is hydrogen or lower alkyl, 

7 2 



WO 97/01551 



PCT/JP96/01747 



or a salt thereof. 

3. The compound of claim 2, which is shown by the formula (I 1 ) : 



0 




wherein R 1 , R 2 , R 3 and R 4 are each as defined in claim 2, 
or a salt thereof. 

4. The compound of claim 3, wherein 

R 1 and R 3 are the same or different, and each is independently 
phenyl which may have 1 to 3 suitable substituent(s) selected from the 
group consisting of halogen, lower alkyl and lower alkoxy, and 

R 2 and R 4 are the same or different and ieach is independently 
hydrogen or lower alkyl, 
or a salt thereof. 

5. The compound of claim 4, wherein B A and R 3 are each as defined in 
claim 4, and R 2 and R 4 are each hydrogen, or a salt thereof. 

6* A process for the preparation of the pyrazole compound of claim 1 

or a salt thereof, which comprises, 

(1) subjecting a compound of the formula (II): 
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(ID 



wherein R 1 , R 2 and R 3 are each as defined in claim 1, or a salt 
thereof, to formation reaction of pyridazinone ring, to give a 
compound of the formula (la): 




da) 



wherein R 1 , R 2 and R a are each as defined in claim 1„ or a salt thereof, 
(2) subjecting a compound of the formula (lb): 




(lb) 



wherein R 1 , R 3 and R 4 are each as defined in claim 1, and R 2 * is 
ar ( lower )alkyl, or a salt thereof, to elimination reaction of 
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ar (lower) alky 1 group, to give a compound of the formula (Ic): 




(Ic) 



o v *ih "if . t : » / ■ 



wherein R 1 , R 3 and R 4 are each as defined rih claim l,^or^s&l t : 
^thereof ,;or •■^■*:v:\>^ -vt. ^■ilv.?r^..o -^-v .ae-:.- >e:--t:::i^^^i".v 



(3) reacting a £om 



R J 




(la) 



wherein R 1 , R 2 and R 3 are each as defined in claim 1, or a salt 
thereof, with a compound of the formula : 

• . . V R 4 • - X 

wherein R 4a is lower alkyl, and X is a leaving group, 
to give a compound of the formula (Id): 
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(Id) 



wherein R 1 , R 2 and R 3 are each as defined in claim 1, and R 4 * is as 
defined above* or a salt thereof. 

7. A pharmaceutical composition comprising the compound of claim 1 or 
a salt thereof in association with pharmaceutical ly acceptable 
carriers or excipients. 

8. A method for preventing or treating a disease selected from the 
group consisting of ischemic heart diseases, peripheral vascular 
diseases, cerebral ischemia, migraine, diabetes, depression, and 
Parkinson 1 s disease, which comprises administering the compound of 
claim 1 or a salt thereof to a human being or an animal. 

9. Use of the compound of claim 1 or a salt thereof as a medicament. 

10. Use of the compound of claim 1 or a salt thereof as an adenosine 
antagonist. 

11. A process for preparing a pharmaceutical composition which 
comprises admixing the compound of claim 1 or a salt thereof with 
pharmaceutical ly acceptable carriers or excipients. 
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